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m&m 1 3 ] m&m iut &m#m i 2 sa«©^flc« l < jis*^© 

A^L<tt-e<©6»S:n- KtSDN ACDV^tl;^— ;#<Z) D N A, ^feteM^© 

[#80J!<z>i¥im&S&0JI] 

[0 0 0 1] 

[0 0 0 2] 
[«3ROftffi] 

BffLi&^KDE*^ (germinal center) ft, JaM^M^fH'ISBlfflJ^ (antigen sp 
ecific memory cell) ^M-faMMffiSBfe (long-lived plasma cell) sW&^&ftM 
mT&miZi&mftM&TftMikLt=.ffl^mm*M}&-?Z> (Embo J., Vol.16, No.H 
, p. 2996-3006, 199 ; Semin. Immunol., Vol.4, No.l, p. 11-17, 1992) „ Z.<D 

U'bmmr'iz. &&>ru-7v ><Dmte*mm<D 2 o ^ s 

#ie>;ftTV^ (J. Exp. Med., Vol.173, No. 5, p. 1165-1175, 1991; Embo. J., 
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Vol.12, No. 13, p. 4955-4967, 1993; Adv. Exp. Med. Biol., Vol.186, p. 145-1 
51, 1985; Nature, Vol.342, No. 6252, p. 929-931, 1989; Cell, Vol.67, No. 6, 
p. 1121-1129) o 

[0 0 0 3] 

— Oli, ifcMy&MM^k (somatic hypermutation) (Curr. Opin. Immunol., V 
ol.7, No. 2, p. 248-254, 1995; Annu. Rev. Immunol., Vol.14, p. 441-457, 199 
6; Science, Vol.244, No. 4909, p. 1152-1157, 1989) tM^n^'J^Onll 
M£=l- K1-£:n*y>itte^C, JE^HfC^M (point mutation) #£3- 

yZftm^ZBmm&mffltftmzZniZftoffifr&Mm&I&Wi (affinity matur 
ation) (Embo. J., Vol.4, No. 2, p. 345-350, 1985; Proc. Natl. Aca 

d. Sci. USA, Vol.85, No. 21, p. 8206-8210, 1988) „ -ZCDffi^ #L&.lfn7V 

[0 0 0 4] 

9 'yXXA V^WfkZ. (class switch recombination; CSR) "V 

£iZ£ *J, S^^-o- (complement f ixation) (D <t 5 tetflfaO^y x ^ 
^-^Ig^^^-t^feOT*^)^ (Curr. Top. Microbiol. Immunol., Vol.217, p 
.151-169, 1996; Annu. Rev. Immunol., Vol.8, p. 717-735, 1990) „ 

^*i£2otf)#>f -f(Dm.^mm (genetic editing) mm^m^m^^ 

[0 0 0 5] 

*mm*>te* ft&fU-JV yCDV^T.T.j V^<Dfr^*ll-X<UZMm-tZ> 
f=.&><Dm$tV-)\sk. LTx"^^B«^n->CH12F3-2?:#|tL^c Z<DBffl]& 
$;T*&, IL-4, TGF-iS^O^OLfCiSfrj^CD^^ra^tClgM^^IgA/xcO^ 
^-Yy^Nfi&X. (CSR) #£&£*J, *^6U{C80%^±<7)M^IgA|^'[x{CM-5 (Im 
munity, Vol.9, p.1-10, 1998; Curr. Biol., Vol.8, No. 4, p. 227-230, 1998; 
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Int. Immunol., Vol.8, No. 2, p. 193-201, 1996) » 
[0 0 0 6] 

rOV'JXBiii/ n->CH12F3-2&ffi^T, #|§0Ji# fb <d \z.v =577.4 

y?'>lflSI;*.0>-WWTJ& (breakpoint) *>f y^-flH^ (switch region; S regio 

£.Zm&ls~Cgfe (Curr. Biol., Vol.8, No. 4, p. 227-230, 1998) „ LfrL& 

mWt&^i&mT*2bZ>il\<^0 Z.£tf7jkZnX\<^Z> (Cell, Vol.73, No. 6, p. 1155-1 
164, 1993; Science, Vol.259, No. 5097, p. 984-987, 1993; Proc. Natl. Acad. 

Sci, USA, Vol.90, No. 8, p. 3705-3709, 1993; Cell, Vol.81, No. 6, p. 833-83 
6, 1995) „ 

[0 0 0 7] 

^fcV^*f||K:j:oTS &lC3K#tt£>ftS (Immunity, Vol.9, p. 1-10, 1998) 

o 

[0 0 0 8] 

—Jj. M^M^iWCfc^Tte, ^©^^^©aie^lB* (genetic editin 

£ LTJ£< MV^tlS (Cell, Vol.81, No. 6, p. 833-836, 1995; Cell, Vol.81, 
No. 6, p. 837-840, 1995) . W fLifr^/T* l*T V tf-fU > B (apoB 

) , AMPAjg^ffc, Wilms tumor-U a if h >> if&tfnurof ibromatosis ty 
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pe-KDmRNAMtflC t RNA-Aspfc £#?g?lC#< <Z)#^tf)mRNA<7J>jgi^#$6££;ftT <^ 
£ (Trends Genet., Vol.12, No. 10, p. 418-424, 1996; Curr. Opin. Genet. De 
v., Vol.6, No. 2, p. 221-231, 1996) „ ^att^RNA*^©^* 
%tz.fflVB£ tlTVN&V^, APOBEC-1 (apol ipoprotein B mRNA editing enzyme, 
catalytic polypeptide-1) (C J: U ftt>tl%> apoBC7)mRNA<DM^CO 
j§?f9!£*lOO&£ (Science, V01.260, No. 5115, p. 1816-1819, 1993; J. Biol. 
Chem. , Vol.268, No. 28, p. 20709-20712 , 1993) „ 
[0 0 0 9] 

apoB©RNA»^T?tt, 2153^S g <£> #11 # ^ Kt5=I K>CAACD#BJ(B 

yUAAJCQfclEStlS. apoBtf)mRNA(£{C in-frame;* h yzfn K>#tf£P> 

*lS (J. Cell., Vol.81, No. 2, p. 187-195, 1995; J. Cell., Vol.50, No. 6, p 
.831-840, 1987; Science, Vol.238, No. 4825, p. 363-266, 1987) „ apoB-100& 
t>*a P oB-48te, #^*BASnfeapoB©MRNA2fctr*»^©«RNA©Hlf?^lf*y, Z. 
tlfc^SBtt, &*£<mt£vfc&m¥ttimm : &*i't& (J. Biol. Chem. , Vol. 
271, No. 5, p. 2353-2356, 1996) „ 
[0 0 10] 

AP0BEC-HCJ:-5«|Sfi:WSe9RNA|B^ (site specific RNA-editing) fete, ffi%J 
M^- (auxiliary factor) (Science, V01.260, No. 5115, p. 181 

6-1819, 1993; J. Biol. Chem., Vol.268, No. 28, p. 20709-20712 , 1993) „ ffl 

«rE-?-#fc^«-£icii, AP0BEC-i(i, */f*;>f75t-€?SfiS:^tetfe* 

U, RNAJC*fLTtt^#lftW«sffiV^aflHitL^L*:V^ (J. Biol. Chem., Vol.2 
68, No. 28, p. 20709-20712, 1993; J. Cell., Vol.81, No. 2, p. 187-195, 1995 
; J. Biol. Chem., Vol.270, No. 24, p. 14768-14775, 1995; J. Biol. Chem., V 
ol.270, No. 24, p. 14762-14767, 1995) „ M*f^H^<Z)#8*|i>&:£>*?£'f£ tt, a P oB(Z) 
■RNACD|B&*<j@£ i X V><5|»*&*T?£W-T?fc < , AP0BEC-1 U^Ol/T? U 

^%^LTV^^i^V^||8afeSV^^iapoB(Z)■RNA(Z)Si^(|3S«jSi-^TV^«:V^|»»^CfeV^T 
%jl£*l<5 (Science, V01.260, No. 5115, p. 1816-1819, 1993; J. Biol. Chem. 
, Vol.268, No. 28, p. 20709-20712 , 1993; Nucleic Acids Res., Vol.22, No. 10 
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, p. 1874-1879, 1994; Proc Natl. Acad. Sci, USA, Vol.91, No. 18, p. 8522-85 
26, 1994; J. Biol. Chem. , Vol.269, No. 34, p. 21725-21734, 1994) „ 
[0011] 

(CSR) RTfm&R (hypermutation) ttRNA|g&K: J: »J tffrtl 

[0 0 12] 

^ n >^ u > * © » e^is* 3& if # ® r 5 e tp b mm v <d kmbm izm^-t 

ZZfrMtei/T-isyrr ^-ifTrfeSAID (Activation-Induced cytidine Deami 
nase) , Kt-SDNA&i^rafctfD'e&S. 
[0013] 

^>fyfifiiftA (CSR) tcM#-rs*f«at^icov\r«i3ft»*bfcj!S*, -9->f 

X * >f y ^jfiiftA £j£H - -? ~ £ tfUm 3 tlT £ V ? X B * n - >CH12F3-2 
JCOV^T, $UM$:^^feMB$BSSi:7f^$lI^©^BMaa©#-^CD#^^CC)V^TcDNA 

fclCfcy, RNAiM&&<Z) 1 T3T?&5AP0BEC-l£«&#FJ&Bmttt:3&U APOBEC- 
l^lM#<Z)S/^^>T r T^^--if^ i f^5:^t*'5AID (Activation-Induced cytidin 
e Deaminase) LfcffiM* > M & =1- K-TSJft^&Kffl 

[0 0 14] 

*»re©AID*>^^t±, T3B©«fc3&4#ffi&^U Bifflffi©n&1£ffc©1WfflU 
MtftC^jgyn^U >»>(S^CD^XX>f (somatic 
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hypermutation) ]&.Z$7 V J — -i — V-^- U — i/ n > (affinity maturation) 
(Di^jlE^Oifg (germinal center function) iZ&^teMi&^&ffl (geneti 
c editing) ^CfeV^rMM^^f!^$:ffie)RNA{g|ftT ^ T^^-ifT'S>-5^#^.e ) tl^ 

o 

[0 0 15] 

(1) AID36£=I- K"f £cDNA<Z)0RF{£, ^H^M^ft^kDa^ffi $ *l<5 198M© 

(2) AIDg£(Z)0RFtf)7^ 7 18fB#K£, APOBEC-1 (apol ipoprotein B mRNA edit 
ing enzyme, catalytic polypeptide-1) £34%CD7 ^ J WM— %.M~?Z> „ 

(3) AID^Stt> ^>f^>> 2? l/tfS/ K/5t* U^-^ K ^7^-1? 77^ 
U— (cytosine nucleoside/nucleotide deaminase family) &CM"f*<5SStf)7 

^ y ^@E#J eft ic>&# ^tiTv^^r^- if fS'fficDvSffi ^Wr* &2>is^py 

"ft^r i/ i/^ is Z/^r? ^ — if^E^ 1 — ~7 (cytidine/deoxycitidine deaminase mot 
if) £;tLTV^ 0 

(5) AIDMBti:. APOBEC-1 ilfflffilZ* § £ tSfi £ <E>*BM« icMSTfe £ £. 
1%XhftX\^Z>Tl>{ Vy\Z%hj1=.W^ (Leucine-rich region) $:tbT^^5. 

^AIDSS©Leucine-rich regioncfi(7)4 0©n^f ^-9"^, 
> V? & tl SCO APOBEC-1 <Z) Leucine-rich regionffJlC^^^ tlT V^„ 
[0 0 16] 

(6) AIDSa<Z)-^^^lC«, AP0BEC-l#RNAlC^iT££&©£^tf>7^ 7 
g^»T*&5 £3S££;ftTV^:£T(Z)7^ ^ (Phe66, Phe87, His61, Glu 
63&t>*Cys93) #&#£;ftTV%3 0 

(7) AIDSSli, AP0BEC-l&tfE.colifi5fcCDS/^>T-*7 i=^-1f (ECCDA) £ 
mmiz, C^i{:*^^Y-^Mt5fe4?)0Mtt«F^^> (pseud 
oactive site domain) l:tbt^^fe 0 AIDg6&, yft^E #W T- £7£E£-f<£> RTfg 

(8) AiDgm*, ^s^#ift&^^>^7^-i??s<ffi£^o r©e/^>>' 
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n?US?> (tetrahydrouridine, THU) K J: UiRMc^WKllfiSSftS. 
A I DS 6 © i/ * V y 7 ^ ± - -ff?Stt it. W&l * V - h fbit' & 2> 1 , 10-o-phenan 
throlinefC J: U PI§£ *l<5 — #T*, ■£©*$gffiMMttttT?&Sl,7-o-phenanthro 
line"eii|a*^V^il^e>, AIDgQW:. APOBEC-1 h J!?It£lCffi$&1&#|ft 

(9) AIDg£<Z>mRNAte, »^JKU>^fflS (mesenteric lymphnode) T»3fcV^3&J3i 

(10) AIDS fitf)mRNA© #8*1 »1M©#S'J >;^M« (^>fl^fi (Pe 
yer's patch) , ®«0EU>AfflS, BftttU >71«|S, #«) T*JI£>*l£o # 

[0 0 17] 

(11) h ??3-r > (IL-4, CD40L, TGF-/8) IC <fc 3$!l$friC <fc U IgMfr & IgA/\<Z> 
?^**>f y-f-^jer* V?XB>iM? n->CH12F3-2Ttf)AID ■RNA<Z>»3Ktt, 

(12) V^^BlfflJ^^ n->CH12F3-2-e(Z)AID mRNA(D#§JEli, IL-4, CD40L&tf 
TGF-/3 ©V^tlfr 1 OCDiM h * >f > JC «fc SJW^lCjfc^, I3li©t^f 

12F3-2T*<Z)-9->r h^-f >{CJ;£AID ■RNA©»3^38#tt, SB^/fclMFSJ ^ 

^n^j/S Ktc£ »;ffiSSti*di:^e>, aid mRNAtf)#g3lit3£ tctt, SB©«f 

(de novo synthesis) & 

(13) in vitro&SfctCfcV^Ttt, lE^V # ^ JP^MSK B « LPS<Z>#, LPS+IL-4 
, ££j£LPS+TGF-/3 T-jfrJ^-'f ££AID mRNACD^^JflSfi^B&tlS. 

(14) in vivoSUfclcfcv^Ttt, lEfTr***:, ^#tcS^"T £ £ * n — ?-^/i|tH 
fl&^'f'M (clonal expansion) .S.t^E^'ij'J^^ (germinal center formation) £ 

s&afoftjs^nyy va^ffl^^^^-f y^-mm^Jkxfry ^ -t-j ~^^-=l 
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U-2/3>S:5l^jgr'tvl4:^&*lTV^S¥*Jfil« (SRBC) Vft^-tZt. % 

(15) SRBCJCJ:S^atC £ »JS6#Stl*in vivot*tf)AID mRNA©S83i*!?9fifci:, JRt 
HiCDCD19G§'f£ B MT'^JIlftiC M, e> *l -5 . 

(16) U>^tt»lr'T?©AID «RNAO^S8»tt, ^Mld J: &*ff«lC J: *J tSttfb 

snfeBj|S|^llss:#<^^•ev^siEtf^iC^■e^#MW^cMe>4^*. 

[0 0 18] 

^X>f y^Mfi^X.. i^MMMM^ (somatic hypermutation) ~BO$YV J — ^ 4 
— V^-a. L/ — 2/ a y (affinity maturation) <D J: 5 J&H^^^SIB (germinal ce 
nter function) tfiptfktlS. :fc#iSBJ!tf>AIDM8 tt, ^© J: 5 ftK^fr B jjMT* 
je^Sa^lim (genetic editing) (Mill ^7^^^ >yf ,f ii, ft« 

[0019] 

So 
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[0 0 2 0] 

iDNAit *ni#AiD3te^-©«iBS:3fte : ?-u'<;i/'T?M» , r*r> 

[0 0 2 1] 

$ & tC*»W©AIDSetCi5lSttS:^-rsSi:«c*fett-€-©-aStt, aidhscd$s 
£<bfC, (DNA) , 9Z/K9* Tk&mk\%. *&m<D9Z/rt 

9 mm) affirm c*s^) -tzmm rna&£) fesv^i*^© 

[0 0 2 2] 

s&4*ic mmA2nr=.tbmmimte**:9->fvh£LfrmM (it&m* m 

[0 0 2 3] 
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SB (1) (CgH«CD D N A * tz. \% * <D m #o 

(3) BJ^rj##l K:|B*Sti*ffi3IBB^IS:*tfDNA*fett-e(Z)Wf^r. 

(4 ) ®2#J## l JcSB*S*ia«tSBI^J©SS##93^rM689©ffi3SBB^I&^ 

(5) I2^tJ## l icffifcStiSS&MBflr&W'tSDN A(a h u yV^y bte 

? (Dm m * y t* & u i/^ > -r y ^ ^ - if m« »i fi5fc<z> # 

y^Z Kt5DNAttttf©^ 0 

o 

# 2 (c $ ti & 7 * j mmn ^M-zr&zynvnmmzy^v-z&vv 

(9) l9ia(l)^M(5)©V^1*4X3^K:|B*©DN A;g I, < I«<BWt# &-£t?3&J3i 

(11) Bt^fB(6)7!fM(8)ov^Ttl^^cia«(D^>A o ^^^^^cD^^cM^'f^5: 

(12) ^D-^;i/m^Tfesz:i:^#^:i:i-SBfft3(ii)fH«©m 

(13) ftffB(il)*fett(i2)IH«©m#^L<tiS^#co-»atfS^»tc^ 
£ *l» £ S# & ^ ^ T* & £ £l£ifiBj£&. 



1 1 
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(14) !5ffl(6)7$£(8)©^-r*lJ&*lCgB«0* ttziZZOmftlZKm®.* 

&m<d b mm, t m %mm m&n ^ ^ n - t * m$ u t m ^ ti s ift^«r- 

& § d £ t. -? Z> fa IB (14) \z.mM<DMM 0 

(16) MM#> I^y^n-^Woil^n-FtSDNAf b<ttf 

[0 0 2 4] 

#$&t$!0> r4r>A^*fctt^<Z)WT>tj ill*, th, MW. rf*. 

fettv^^fi*©*>^^jatJp-€-©wf^r -efts. 

[0 0 2 5] 

a 

<3>bb^j## i tcaa«s*istasa!^is:W"r*DNAtc^ h u 

#l# # 2 iC f S« $ *l S 7 S y £ « S * > A * © *B IH * > A * T* & U $/ 

^ > r ^ -r - -tftstt $: m •* s m%mm m & <d * y a v . 



1 2 
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[0 0 2 6] 

mm(DT$;m. ft&L<\*ijbmi oi©r^;s?, wtL<«iM5 
mors. sMtfrnm. x&&&/t.t~\*&M2toT^&T $ jwmfl*ti-t&* 

[0 0 2 7] 

*mm<D%yrt>7\Z\,$, =e;?- (monomer) Iff— © 7 ^ J MMfQ ^M^T 

S^e> 1 #<D^i:#^LT&5*^#>f V-Chomodimer), MftBB^J 
&^f-6flft© : b^l*©«lfc^b*C«;*'\-5 t n ^-f V-(heterodimer), h 
'J7- (trimer)-^^ h ^ v— (tetramer) & if (E>;f U =fv — (origomer) 

[0 0 2 8] 

7 s r ^ ^- - -tr?£'f£ ^ s ti £ «fc e> & BP3R?stt & -r &> iz &m t* & * mm 

?Sffi»fi, &*V^;*AID£B#3£R RNA&if) ^g^OiMSi:^ 

3g L < It&G't Z> & #> JC&^fcffiStfsmas&fc if £#Mf S d £ #T*£ £ „ 
[0 0 2 9] 

(Gly/G) ^'J*>>, (Ala/A) — (Val/V) ;1U>, (Leu/L) D >T 
(Ile/I) >fyn>fS/>, (Ser/S) U U >, (Thr/T) X Utf — ( 
Asp/D) r^^9^r>Bft. (Glu/E) (Asn/N) 
(Glu/Q) #7l/#3>, (Lys/K) U^>, (Arg/R) T^-^, (Cys/C) 
(Met/M) — (Phe/F) 7i-;i/75->, (Tyr/Y) 

fOS/>, (Trp/W) b'J^b77>, (His/H) (Pro/P) 
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[0 0 3 0] 

:fc#B0J!tf>AIDMQ £ft&£>gQ (Mx.li, GST (Glutathione S-transferas 
e) ft if) iKDm&X.m&m& £. iT^tSittt'tSo i<3D»-^JCtt, G 

*lT^£ 3 il^, »GSTlC*f , T*m^ i &fflV%fc>rAy 7vfe>f (ELISA 

ft if) Ki«fc»;, KBK^fiecJD^i&ffiffiJcfT^rii^-CS*. 
[0 0 3 1] 

*»WtCfe^«DN Ate, HtSLi&ift©AIDS0S:3- K-TSDNASr-a 
[0 0 3 2] 

*flsiftftMI£ UT«, TSB#agtfe>*iS. 

A 0 

1){C|B*©DNA 0 
DN A 0 
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? © # > a ? t* & u ^ ^ > ^ t ^ - nm& z^-tz m%mm m * > 

/\°^ £=r- Kf5DNA 0 
[0 0 3 3] 

±sstoeiiL/fc*»q!©AiDsafesv%t±*©wf^rS:«i^'r5r^ ygft 

< & 1 Tim 5 0<Z)T ^ y m*WAirZ> Z. £. iZ J: o T#^tlS^M^ L < 

tt-tOBrtffcll- Kt5DNA**»IJi©DNAC^atl5. 
[0 0 3 4] 

r^T* h y >y x > h&<£#Tj iiltd J: 3 

tfSIil^tS. 5 0f&mPJ>±<D-7n--7Zmi<K 0.9%NaClT*CA 

^(^V ^^if-^sy^nom^lZlt. , 50%©»«S:^'rsiaS (Tm) <DM 

[0 0 3 5] 

Tm = 82.3°C +0.41X (G+C) % -500/ n -0.61 X (7*M7^ K) % 
?a^=Tm-25°C 

100i^SJ^±©^n-y (G+C=40~50X©»^) fcJBV^SB^lCtt, Tm 

tfTSB (1) (2) ©.fc^Jc^bf 

(1) 1 %^*^y?-#tC, Tm^lSncW. 

(2) 7*;i/A7^ Fl%#fC, Tm#0.6~0.7°CT#3 o 

(A) 65~75°C (7*W5 KMSfc&D) 

(B) 35~45°C (50%^^;i/AT^ K#£T) 
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(A) 45~55"C (7*M75 KatUfofiH) 

(B) 35~42°C (30%7^;i/AT^ K#£T) 
23&fi^T<D^n-:/£ffl^£#^<Z>MM^m> 3 7rtt5z:i:t) 

MM=2°CX (A+T©$:) +4TCX (C+G(DiS:) -5°C 
[0 0 3 6] 

tfmRN A**e>MSSStl*ffi»DN A (cDNA) , ff J 1± D N A ^e>W$S|3 *l 
5DNA, tt^f&tC iotf^tlSDN A, R N A * fcteD N A LT 

p c R&T*ff*g $ itm e> n z> d n a & =k t>*^ ti e> & si^t izm^t>^±x 

RNA^P, cDNAS^n-^fttSm ^ ^ A D N A ITX ^"9 -Y 
[0 0 3 7] 

(1) 0jf*.li, *«f©*>;^OmRNA^?)CDNA*^n->fl;t5* 

\tfT — Vy^"XV7%— h& (ChirgwinPj, Biochemistry, Vol . 18, p. 5294, 1 
979) , i7i;-;i/^l<ttAGPC^0»M5:«^tiilfc^ 
RNASt'J J (dT) t^D-^jK'JU-t77n-^{CJ:«77^-f 

[0 0 3 8] 

MxJi^-Vv (Mol. Cell. Biol., Vol.2, p. 161, 1982; Mol.Ce 

11. Biol., Vol.3, p. 280, 1983) -$Hof f man P> (Djjfe (Gene, Vol.25, p. 263, 1 
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983) ^iCt'JcDNAi^filU c DN A(Z)-*ic DNAA(J5f ||?:ff ^ 
[0 0 3 9] 

pUC19, AgtlO, Agtll^#M^3*l£ = fc£U «a£©&3ffi5*W* * 
[0 0 4 0] 

KIC c DN A£ifg^&tf#&£: LTtt, MX-liManiatisPj©^^ (Mo 
lecular Cloning, A Laboratory Manual, second edition, Cold Spring Harbor 
Laboratory, p. 1.53, 1989) tCffi«©#SSfc£##lf £>*lS. * Vy-V 
/<^*-tCcDNA&j|ia*atf*«Si:UTtt, Hyunh (DNA Cloning, a 

practical approach, Vol.1, p. 49, 1985) & ifj&^tf tl,£ 0 ffi^tCte, r^flR 

KLTftibti&mj&z.? 1 ?**. ^77-^^ mmmrn e. 

coli: HB101, DH5a 3; £: l£MC1061/P3^) ^(Djg^ ^^±IC#A1" £o 
[0 0 4 1 ] 

^9X3 K&fe£lC#Af &#t£fc l/Ttt, (Molecular Cloning, A Laborat 
ory Manual, second edition, Cold Spring Harbor Laboratory, Vol. 1.74, 198 
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[0 0 4 2] 

5££*l£gS£=l- K-tScDNA(Z>|SI^te, MM£#*£ME«<DmRNA$:^Cf£ 
i^LfecDNA^-f zT'y U - (tester cDNA library) £*Mfc(Z)^,B&fi5fe©mRNA£ 
£SlCft38UfccDNA9>f U - (driver cDNA library) tf) 2 oGDcDNA^^f 
U-£:JBV%, flfAli* #PfWPCRS&^ (Nucleic Acids Res., Vol.23, p. 1087-1088 
, 1995) feftlffiLfcif- :/l/y*/a Z/Vfb?* h/N-f^U #-fi?— >3 (su 
pression subtract hybridization (SSH)) (Proc. Natl. Acad. Sci. USA, Vol 
.93, p. 6025-6030, 1996; Anal. Biochem. , Vol.240, p. 90-97, 1996) IC J: »J |b[ 

[0 0 4 3] 

V K PCR-Select Subtraction Kit (CLONTECHig, *^n^ : K180 

4-1) &Mv^rfc#T?£S. £!t£frfm« hJcaS#©||ttiftf^#jiK*ic 

[0 0 4 4] 

a^J*#ff»»«T?JW*Ufej|t|l|fla, 3ttf5jcJW*©«Ilfi©#>5r^e», (Nuclei 
c Acids Res., Vol.26, No. 4, p. 911-918, 1998) £ m^iZ L TpolyA + RNA£ "T 5 
. #C^T% #^©polyA + RNA^5:»^C^^Sm5:ffiV^^^C^oTcDNA$:li 
$g-TS 0 3fflt»Lfe«Ifla^e»ai85SLfccDNAS:'T-^^-cDNA (tester cDNA) hit 
, * fc5fc*ffitt<Z> 5fctf>cDNA£ K5>f A*- cDNA (driver cDNA) 

o 

cDNASC K^-T^-cDNA$:iDAity b?9i/n fcfc, if^h^^>>3> 

iiitcfcy^-^-r*. t^b7^>>3>0t, K##ttDNA&iBfl&'r£. 

-9-^h^^i/3>$tl^cDNA (subtracted cDNA) S&lC^o T3I^& ^ 
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[0 0 4 5] 

BkmummcLx. wt^^zf^ u - nan-*, ?j 7? vyt/^jv 

A-f -f } ) y&lZJ: »J 7.9 >J - — (Nucleic Acids Res., Vo 

1.26, No. 4, p. 911-918, 1998; J&j£;ftig, Vol.29, No.Suppl.17, p. 451-459, 1 
997) „ iZLT% J\^~7V if—i/ByzfU — zftLXit. talH^X # -cDNA 
JgttK Kr7-f A- cDNA©#* &ifcl5M£«|» 0 fe V^ £ ^ £ tfiT*& Z>o 

gfi^DNAfc-^tf^D-;/*: gff g H*#ttDNA & ^t?^n->©KB!Itt, U ^ U * > 

o 

a*M4«» K^-T A-cDNA^a —7 J: U feifctfttfilSRT 1 :* # -cDNA^n - ^JC 
*f LT J: V&^i/n-)l*$&~?2>?U-y$:m%.L. B W©cDNA*fcttcDNABfr^r 

[0 0 4 6] 

Srn- K-r-5cDNA(D#|ttt, fi&<Z)-fl2lft& c DNAtf)* 

&U »nn- -A>f :/U >i£ (Crunsteimb , Proc. Natl. A 

cid. Sci. USA, Vol.72, p. 3961, 1975) $ tc\$zf 5 - * A>f :/ U #>f if- 2/ 3 
>£S (Molecular Cloning, A Laboratory Manual, second edition , Cold Spri 
ng Harbor Laboratory, p. 2. 108, 1989) IC <fc U > tc IZffiMlZJfc \$m @ IC 

W3SL/fecDNA9>f^U-S:^^U-->y-r«*iS««^ife»4x*. £ib&C, gff 
IBCD-fr^h^* */a u--ytfr*mMLt=.*mm<D* yj*t - F1--SCD 
NA^L < ttcDNAWT^©J6ft3lfB^J«:SJC— ^©PCR^^-fT- fctf^RU £;RcDNA 
5-f^5';-S:tti!il UTM^-f V-£flJV^PCRfCj: *)*$&W(DZyrt? £ 
=r- K , T*cDMAS:^tfDNAS:jtiH"r'&**6&#tf Sit^SS. 
[0 0 4 7] 
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(MaxamPj, Proc. Natl. Acad. Sci. USA., Vol.74, p. 560, 1977) &&Vtli7 
r-yiilZZim^rcV^ytr^Z/S V U*^ F&f&mW±<Dj5& (Sanger?,, Proc. 
Natl. Acad. Sci. USA., Vol.74, p. 5463-5467, 1977) {C <fc -o T&5£-f -5 3 £ 

fcn- Ki-*5te^tt, *<Z>£as*fctt— as&_hSB©J:5fc: 

[0 0 4 8] 

i/T-^tc<kym^^-* o #e>nsDNA&aia«:«gis»3Rjcj:y«p^m^0, 

»?>tl*DNAWT>TrS:58^*S7T-^*fett3^^ K^ffiPILrM 7^ U -£# 

mX\t, t hfi3fc#>A°?£3- K-TS c D N A Sr^f S»£-tCtt, £fb&C 
th^MDNA (»DNA) ##A3*lfcn:*5 K7^X7'J-$:ffi ( 

yffiLfen— r-f >yDNA$:yn-7*i:lTMv\ c DN A^>f ^9 y 
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[0 0 4 9] 
[0 0 5 0] 

(y^^.^ KDNAfeJ:^^f'J777-yDNA) &C;£#£HJ3(£> # > A * & 3 

T#5*.tfpBR322, PBR325, pUC12, pUC13, pUC19&£\ »#fi3fe:/9X 3 K£ L 
TMx. lipSH19, pSH15&£\ ft^Sffi^^^X^ Kfc L TMxtfpUBllO, pTP5 
, PC194 ^^«$tl5. LTfcfc, nr-^^^f 

^^if©i&#^Mm©^-f (PVL1393, >f >tfhn$*>§8) #M^£*i£„ 

[0 0 5 1 ] 

tlfcV^. 09*. ft, pMAL C2 , pEF-BOS ^ U>f V VTVv K U i^ — ^ (Nucleic 
Acid Research) , $18#, ^5 3 2 21, 199 0*jM£) 3b£vn£pME18S ( 
IOfcB£^B!M8- rjft^x^A> K^y^j , 1 9 9 2*N£) 

fcTf^S. 09 AW!, GST (Glutathione S-transf erase) £ (£>g£^g|£3 t. LXMM 
tSi^CH K'tScDNAS:, 09*.tf, ^*5KpGEX4Tl 

(Pharmacia^) x$\zV7>7 U -->^U *®«DH5a &^R«SILTK7gSME 
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mfo & m m -t a z. t iz & y mm -t & z. t & « . 

[0 0 5 2] 
[0 0 5 3] 

ZfU^-Z-. */^-#-;&£>*Shine-Dalgarno(SD) gg^rj AAG 

^n^E-*-, lac^n^E-*-, recA^P^E-*-, ^PL^P^E-*-, lpp^ 
P^E-*-, tac^p if &^tffc©#M3*3*lS. ^S*T**|§0^^ 

#>A 0 ?£#§3g3i±££&<D:7P ; E-#-ht/Tte, PHOS^P^E-*-, PGK:/ 

p^e-*-, gap^p^e-*-, ADH^n^- e>*u 

SLOl^P^E-*-, SP02^n ; E-^-, penP:/0 

Ptf^tv^o #£L<te, SV40, i/ hn^^f;i/^tfe5. L^u #(crti6tc 

[0 0 5 4] 

ttmtemiti^ K>h bill ^fti>3K> (ATG) #09a*S4x-&. 



fltiSE4# 2001-3090584 



11 — 178999 



K>fc LTte, Htm<Dl»±nF> (MxJi, tag, tga, taa) &Mmi< 

[0 0 5 5] 

M&y^*^ ITU E. coli T'te^;*^ Kp BR3 2 2, 

%»u<ji-e©Ax^Mf«j (p br3 2 2 &mm&M&&m~c#!MisTfte3ti& 

DNA77^>h) iit'tti«2^7^5F, %L/<tt»«lfefi*D 
NA#, ^^USfLl&^^BST^iy^^^ KpRSVneo ATCC 37198, ^^^^KpSV2 
dhfr ATCC 37145, y°^>t,S. KpdBPV-MMTneo ATCC 37224, y"?*^ FpSV2neo AT 
CC 37149^?*<feJf P>tl* 0 
[0 0 5 6] 

*l £ % © £ ffl V * -5 r £: # T?S § „ 
[0 0 5 7] 

«4s^ifii@»te^£:LT«, ^fc: Kn|g^i/^#-if (dhfr) it^, 3^ 
r'rJi/y-rr^i—^mB^ -toft ft* j/^-flfi?, k^q 

v>f^>-B-^XAh h ^ > X 7 x 9 - if it^^-, TX^;!/^- h 
A ^ ^ - if itfc^ 5: W^t5 3 £ ifi T§ S 0 
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s„ &t=.z<DV&, mmiz £ vfflmmmT'&mit^w mkvtf-nzm^&'yj'f 
-i/By^<Dnmz<j:vmm&DN A7^y*y h (01*. u>#-, mam 

[0 0 5 8] 

*mw<DmM&mfflffiiz. ±.m<Dmm^^ z - ^m^mmizmx-r^ z mzj: 

&zno&%(Dx*2btittmzmfeZftir. *mB<n&ffi$-mz&^TMnmmz 
n&^i$Mm&z^izAj:wizm&2nfa&mMMte£m*<DMffi m 

[0 0 5 9] 

#ft.L<iz*mm&2>^temy>>ffl8&T*2bv. ^miz^mm (dh5<*, tbk 

HBlOl^f) , (COP, L, C127, Sp2/0. NS-1 * tz. &NIH3T3^) , =y 

vYfcXMM (PC12,PC12h), 7NA^^-fi*jWJBa (BHK&tfCHO^) , -fr/I/S* 
ftfig (C0S1, C0S3, C0S7, CVl&tfVelo^) ^itFtbfi^li (Hela, 2^ 
M^fMlCft^SM, ^:nn-vM£J:t>*HepG2^) 

o 

[0 0 6 0] 

WAli. ttflS (E.coli, Bacillus subtilis *gf) M*J£Cohen P> <£> 

(Proc. Natl. Acad. Sci. USA., Vol.69, p. 2110, 1972) , ■fUh^^T. 
h&j (Mol. Gen. Genet., Vol.168, p. Ill, 1979) ^ n > fc?^ > h (J. Mol. 
Biol., Vol.56, p. 209, 1971) iCfcoT, Saccharomyces cerevisiae<Z)^§-£&, 
#I*-te!Hinnen (Proc. Natl. Acad. Sci. USA., Vol.75, p. 1927, 1978 

) (J. Bacteriol., Vol.153, p. 163, 1983) JCi:oT, Mji&fflflS 

#J;U£Graham©#j& (Virology, Vol.52, p. 456, 1973) , g^ffi 
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(DWf&lZ. ®\7L ^Summers (Mol. Cell. Biol., Vol.3, p. 2156-2165, 1 

983) ic^-oTzti^timMmn-tzz. £&-e&&o 

[0 0 6 1 ] 

* > A * ±SBG>*& < W»!3 ft SlSSi* * * - $:^t.^I«iM 
, m^7X ^JM^^V, S/Httfciftf, &&33*ffifel/<l2^n33S 

u*-, *-e-f>, t^x^*, *s.m> rtuj*/aifymwLtezif t m& 

^h^y-J ? v y, %*~?<iyy. 7yat/vy. *^-v>rs/>*) &£) 

«*ttSIIIStJC33V^T»ie>4xTV%S^K:J: yfffcti*. 
[0 0 6 2] 

•rs#, fa&rft&^igjtsft&fc©-^*^. 

*g£#E. coli©»^, £F£ h^mt&t UTLBJgJfe, M9igifc (Miller?,, Exp. 
Mol. Genet, Cold Spring Harbor Laboratory, p. 431, 1972) ^##!fa*3ft<6 
c frfr2>m&. UjI^ «#PLfc#e>, iiSl4~43r, ,ftj3~ 

«^*«BacillusJRa©«^, &MtC 8t?#£L&#£, iiS30~40°C 

, ^6-96^53*?? 3 £#T*£5o 
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[0 0 6 3] 

1&£##ST?&<5i&"£, Mtlt, M^-iiBurkholder^/jN^ (Bostian, Pro 
c. Natl. Acad. Sci. USA, Vol.77, p. 4505, 1980) If & *U pHte 5 ~ 8 
&2>Z£.tfM£ OV*„ ^*ttSS*&20~35X:'Tfj|8&14~144^ra^f*t>tl, #51 K 

igjfc (Science, Vol.122, p. 501, 1952) , DMEMJgifc (Virology, Vol.8, p. 396 
, 1959) , RPMI1640Jgtffi (J. Am. Med. Assoc., Vol.199, p. 519, 1967) , 199 
igife (proc. Soc. Exp. Biol. Med., Vol.73, p.l, 1950) ^&MVn&^£#1? 

igtffiCDpHttJft 6 ~ 8 X*&£<Dtf#f$. L <, fg#l±®S^30~40r -£^15— 
72B£l3tfTfc;foft, ^HC «k »J M&^mW&ff 

*§±#Mi£«<Z>l§^, Grace's Jg% (Proc. Natl. 

Acad. Sci. USA, Vol.82, p. 8404, 1985) ft, ^©pH&jfft 5 ~ 8 

«©##*LV^. ^#liilS^20~40°C-ei5~100^mf ftfrft, i&ilfCJ: 

[0 0 6 4] 

a* & 5c«i * fc a « & xf izmm? & r=. «> &c -jk c m v * e> ft & 

j&e&H £ fUffl "T £ if ^ W «b ft £ o 
[0 0 6 5] 
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. fit, ^ffl^£ftCM^O£ci:e>&^&£Mv^^£JCj: »J, «f 
[0 0 6 6] 

#3fi«B0>* >>rt*lC&-£S*l<5ll hfi5fctf>AID# £3- KtSDNA (c 

DNAtfc&^V ^ v V DN A) fcjgv^tf, fc: hAIDSB &£#fclc4HB'r& h 9 

(integrate) £ *i£ ^ £ iZ J: »J , fr|^lC»DN AJC J: »J n- KStiS*^^© 

T-f • 117*. 13 6 1~H4 0 81, 1 9 9 0 4££#M) fCfi£oT 

[0 0 6 7] 

(blastcyst) CD £ L ^K'Sf^lS (Embryonic Stem Cell, ES Cell) 

^-v-r s/^tfttans^) awaits*: * e> jc#As*ife»^^ # -vi&fn&m 

iCV-T * D>f y*?x.9 i/3 y-?£ (Proc. Natl. Acad. Sci. USA, Vol.77 
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, No. 12, pp. 7380-7384, 1980 ; #ffl#fr|g4, 873, 191 #<k??S) „ 

in^iii: LT©M©IE^tf ^©^Efc^ffi-rs. ^HTMt 

^/\^n (heterogeneic) h ^ > ^ S?x — v * V ^7 X l^zt &3cS21"-5 3 £ IC J: »J 
, ^ yrfrOmffllCft-oT. Jft^E (homogeneic) h ^ y X — V V 

[0 0 6 8] 

##l!0J3&c&^;*;ft&v?;*AlDS££zi- KtSDN A©*6SBB^rjtc3S 

JSLfcjtfS^-f (^H#^5,464,764#^fg, 
,487, 992 -^-^fg, [H5,627,059-^^$g , Proc. Natl. Acad. Sci. USA, Vol.86, 
8932-8935, 1989, Nature, Vol.342, 435-438, 1989& if) £ ffl V^fE§g-f <5 3 

[0 0 6 9] 

#3§0J!cd « % mzmnty^t (5c^#, jfisifr, *hbs«o 

3*l#<5**9*Wfc&tffc h§?m# (CDR-graftedjftfls) , Mtf (CUhmttMi 
&fc=E; V U-^JltfLfoOym&lZte, IgG, IgM, IgA, IgDfeS^ 
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ft$.L<lZ. IgGifelilgMfSi, 
[0 0 7 0] 

m&<D-mmtem&*mz&^rw&-t2>z£tfT*%z> 0 apt,, 

, £>^fCJ&£T yu4 y hTitzL^y h (Freund' s Adjuvant) tt^lZ, BffL 
-T^, -Vdr\ W%>Z>\^\%t>i/. iUfiKttT'Jx, 5*;h, )\l±7>. 

jg^-r s * n - > saint & d ^ tc j: 0 tSj&s - 

[0 0 7 1] 

HP*>, m&<D£o&*mW(D*y^?%L<\Z*<nffiK&2>^lZWi* &DS 

^brv^#fflj^&&&MC£: it, m&L&mz. ^m^m^x-7u^y vrv 

n.Ayh (Freund' s Adjuvant) fcfcfcJC, V?;*, A 
f^fflS*ifeh9>^^x-y^S&«iS:^to) ©^Trt, m\H. lift, 7yF 

[0 0 7 2] 

:i#-f (Nature, Vol.256, p. 495-497, 1975)&tf-£ tllzm £ 
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[0 0 7 3] 

P3/X63-AG8.653 (653 ; ATCC No.CRL1580) , P3/NSI/l-Ag4-l (NS-1) , P3/X63-A 
g8.Ul (P3U1) , SP2/0-Agl4 (Sp2/0, Sp2) , PAL F0&£ V^£BW5147, 
ftjfc* xn-V210RCY3-Ag.2.3., tl N ftjfc^ ID - VU-266AR1, GM1500-6TG-A1 
-2, UC729-6, CEM-AGR, D1R11& £ V^£CEM-T15 &^|S -5 Z. £ £ -5 „ 

# x ;b © _t$t © iff afc © v ? ^ t» jg v a t=. &mm> &c m -t & bl jcs 

[0 0 7 4] 

#*_t$it * (c ^ y ? n - -f- jiffifo *. m%. 3 -£ -5 & &c M v ^ e> ti £ «fc e> & #E*nm* 

[0 0 7 5] 

m^mtLXlt. WZ-l*s Ham' F12igi&, MCDB153igMfi&S ^teffi;fr;i/S/?.k 
MEMf&%4St©<g*;bJ/^A^f%fttfMCDB104^ifi, MEMigife, D-MEMJgi&, RPMI1 



3 0 
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^Sl^n^h^^-f- (DEAE*fcttDE52*ff) , ifi-f A y >fU zfV *y A& 

z: £^jc £ y ff 5 3i t s„ 

[0 0 7 6] 

li y * % #13 L> S S h 9 > ;* ^ i ^ y * |^<z> 3 ;i/ * # 6 !3 Strt ttJUK^ &c 

1997^4 ^7 8IM84I) „ 

[0 0 7 7] 

* n - & ft tic 5 . 

h>f Ay ^n^U>*3fe©3£S««tt, IgG, IgM, IgA, IgDS 

fewsfflSi^r^ ^^y # n— ^^gt^cjfeflSflgJScttv^-rtKOT-f y * >f y&cMi" 



3 1 
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[0 0 7 8] 

h^fA;ynA'J>5:n- Kf* DN A# ^^LfcCgSHS^ (Hgl^Wc 
&n- FfSCJUg^) *fcS/W^y F-vfr^MiLfcv?;*^ * n 

3- K-TSM^JStifeV JJte-?) tf>T$fcfCt: h^A;^DA'J >£=r- F"f 

^#6^RTIg^J:e)^gB^JLT 1 oXligrj*©^'** # -icffAU SIBSC"** 

[0 0 7 9] 

J: UDNA&SrajIfe, ^DN A£jg#f&$J|5Mit (M^lfEcoRI, HindHI^) £ 

»J&ffe, ^-;&-<Z>&fB&#U ^1/^2HI^U 0.25M HCl»?RlC15^!Sfa 
fo #C^T*> 0.4N<BNaOH*ratC10#|8I«U -?-tf>P^ J ?>2MC;M:t--5o it&lCj: 
U, 7^;i/#-&C#U 4 B£iaifc:7-f ^ #- % EHKLT2XSSCT* 2 tH^f So 

7-r^*-s:+^ie«Lfeife, ^-r=ap>^ (75°c, 3 &fr^. "*>f*>y 

teTtfcJC, ;U*-&0.1XSSC/0.1%SDStS?ftK:A*l, 65TC-e30#RM&3f 

£ = i^T*, 3XSSC/0.1%SDS^$UC*g-t„ # <b tlfc 7 ;i/ * - £ 7 1/ A>f :/ y 

#>f >»ti:^Jcfcr--;i/«JcAti, 65°ct? 3 ~4 tMlt So 

[0 0 8 0] 
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mm. Jxmum&£T$m$ .(Wx.&. 2xssc/o.ixsds*?r, io#ra) 

[0 0 8 1] 

NA«fr^S:^tf1i«S:S/3«l«ffl!^IB3SS^JCT^lBL, 7r-^M- (Mi 
tf, Charon 4A, Charon 28, A. EMBL3, X EMBL4^) JCJ|B*3t2t*, &LVy — V*9 
*-T**Mm (Mill LE392, NM539^) &^R«rSIO, >f J 2*? 4 7*5 V - 

) Jlfi^f) £M^T, «itf/<> h>"5=>f tfX^ (Science, Vol.196, p. 18 
0-182, 1977) &Ct£oT, ^ 9 - * ^ >f ^ U #>f if - 2/ 3 > £*T |?fB#|3;h 
feVD Jitfc^&svuiv JiHK^&#*-^t?#^7^ y^n->$:#S 0 

ti V H ( VDJ) £ v % it V L (V J) Mfc* £ fritted ##e>*iTV*Sdi:3: 

[0 0 8 2] 

Ste^&^n-^fc LTMva, hi A^>f -fr ifcicfco 

[0 0 8 3] 

^ffcWlCte, ^7D->Igl46 (Proc. Natl. Acad. Sci. USA, Vol.75, 

P. 4709-4713, 1978) if* h CD3kbC0HindI I I-BamHI$T# U — >MEP10 (Proc. N 
atl. Acad. Sci. USA, Vol.78, p. 474-478, 1981) ^ <D6.8kb©EcoRI$r# & 7° 
U-7~hL LTMV^ H h £> ^ A ^Charon 4A ©Hael I I-Alul^f J A =y A Z?*7 V - 
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(Cell, Vol.15, p. 1157-1174, 1978) tfJfrk, thC/c Mte^-Z^fr, :n>/\ 
[0 0 8 4] 

X. lipSV2g P t & £ V ^ li P SV2neo^ (D $m ^ * * - K Si£ tC t£ ^ T ilfi # & *f . Z.(D^k 

9 9 - (ClBfi-f £ 3 £ % T*£ £ . 
[0 0 8 5] 

3© £ e> iClt^ilfe^r^ ylfi^ff AISJH^ * - Mx.«P3X63-Ag8- 
653MJ9S&3 V>teSP210M£V%o£, S £tem#£jg£LT^^#i§MM^ 
^□h^^^hift^, DEAE-^dfX U 

[0 0 8 6] 

sns^^n-mraot, =r#wic«, flu*.!*, -e©je«ra£««5<8*B 
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[0 0 8 7] 

#fiU ffim£mmmz&mm&-tZ>$mX°&Z3-D(DM® (Complementarity- 
determining residue ; CDR1, CDR2, CDR3) &JgU S "T^M^©#MfI^il 
tt, S3^ffl«tt^««©taifelC^-r«lt*»fii#Stlfe4o©1g« (Fram 
ework ; FR1, FR2, FR3, FR4) £*gf . 

n h-f Ay j^n^y >S5R<7)^SfI^«, igc igM, igA, igDA 
i g E«f©7>r v*>r ^ict y#*iaw©73 y«B#i&^-t£#;, *»wic 

[0 0 8 8] 

tt, #^¥4 - 5 0 6 4 5 8 m^mR&l&ffim 6 2 - 2 9 6 8 9 0#£:#g^$:# 

ft&I4t5A>f^iJ K-vfr^, 4>fc< 1 o0v)^HiCDRiefi: 
»*7^^H«lCDR3te : ?-JC^'t*^*< 1 o<Z)*7tf*Lg[CDR3Hg^ 

£#$iU h-r Ay ^n^'J >ite^^^lafHv^^H^CD Ricfcfjc&i- 

Sfc NH»CDRJ6*#©£««&n - KfSfc hH^it^ii, |&v#;*LfcC 

[0 0 8 9] 
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^XHiCDRl^/t hH glitter £:v?*L§[iCDR}ite^/fc: ^ Lfcjft 
[0 0 9 0] 

2>a Witf, HN*i#«:14tSh5>^yi-*;fT9^tt, ®6$g (Nature Ge 
netics, Vol.15, p. 146-156, 1997; Nature Genetics, Vol.7, p. 13-21, 1994; 
*¥4-504365-34*fi ; Hl^m0^^WO94/25585#^fg ; H ft* >f X. > * , 
, H4 5 OK, 1 9 9 5*£ ; Nature, Vol.368, p. 856-859, 1994; 

^^6-500233#^fg) lcsa*©^SsK:tS!o T^iS-r S 

[0 0 9 1 ] 

* n-*;i/^#:©-SlS^©fI^$:^l*L, A^^{Cl±F(ab' ) 2% Fab\ Fab, 
Fv (variable fragment of antibody) , sFv, dsFv (disulphide stabilised Fv 
) &<5V"k&£dAb (single domain antibody) ~C$>& (Exp. Opin. Ther. Patents 
, Vol.6, No. 5, p. 441-456, 1996) „ 

rF(ab') 2 j Axf r Fab'j tit, >(J^J ^WfV> (=E; ?a—T)V 
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;* > h &»!3t"r<6 rtl^ 2o©ffi|qI^m#:^^^^ > h £#*Fa 

tS^;i/7-f KM-r CD T' TO 2 *l T M fB 2 O CD Fab' # t > 7? O 

[0 0 9 2] 

7 * n B ffijjg. 
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mm (i) <DBmmttz.it (2) ©^^^';K-7^i4t5 ; e;^n-t;i/Si 

[0 0 9 3] 

rrt- m^micm&znmzmm tit. mmm, %>mm. mmm, m^m 
, &&m. u&m. umm. %<tm. ^m, m&m. tm#j, ^mm, mwrn 

jt&Mv^-£:fc<i:u, mm. nm. mm. mnm. mm. xymim 
, hn-m, ^v*i/>vm. mmm. %m&^^iti/uv^m^<Dmm(Dmmm. 

<D*&m& ztf^vy- v -&£#-££*i& 0 

[0 0 9 4] 

B#<n*zm. m*L fam&z$mtk. mmmrn. n^m. mmmm 

Mte£iz& UM^s^ jl^A-A^fcU, -tUtco^io^g^^iooomg (& 
SV^^il0^g*^^500mg) ©iSt'^fS Z HtfT'g S = LfrLfttfb. 

©^^©^^^{C^^^n^SS^^lCO.l/ig^/mia^-lOmgm^/mlS 
■^fCfeVNT 1 k g{$m$>t=. 1 /ag~100mg©#J-£-7?, L < te50/ig~50mg 
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[0 0 9 5] 

Karaite, fc^cfc*;* #*tt©#3K^g (m^if^u^uy^v n-jv 

a 

#!8i8<BE£ffl/*&W:, W*tfBiimj&©«tB*£ (Mill igAfc&&, UAW 

[0 0 9 6] 

[1«M] 

« $ ti £ MM V> & f C PI je $ tl -5 %> © T* ti V ^ » £ -5 * T* & V % „ 
[0 0 9 7] 

l&fififlf l v^^B jHBflSf n - ycni2F3-2(Dmm%.T$mK(DmM 

5>{C J; o T J^gff^il L IL-4, TGF- 0 &t>*CD40LfC <fc 3 ftf ft 
^JClgM^^IgA/\©^^^.X-r (CSR) $:^H^-rv^^B|B^^n- 

>CH12F3-2$:^$gil|Bf^|{C tt^^lfc (Immunity, Vol. 9, p. 1-10, 1998; Cur 
r. Biol., Vol.8, No. 4, p. 227-230, 1998; Int. Immunol., Vol.8, No. 2, p. 19 
3-201, 1996) „ 

^BJMl2F3-2£IL-4, TGF-/3 &t>XD40LT*#J£fc^£ fc, fflift(B«B|ISI«lC* 



3 9 



2001-3090584 



4#5jz 11-178999 



(Curr. Biol., Vol.8, No. 4, p. 227-230, 1998) t. IH^KC ITWT^i 
[0 0 9 8] 

I L-4, TGF- £ & t>*CD40LT* MlbfeSB $H JM12F3-2& tJf *JW« © gEffllfi © # 
S QMPlfit' feSS/^nAdpi/^ K (cycloheximide; 200ng/ml) CD 

, ^DNAfedM^ LT^&lC&oTPCRfe^VN, S n BtfOfctf S a ffi^JSr^tfSIl^ 
DNA£ififigL£ 0 PCRli, — fttozfyj V- a Fl&t» R3&M V^PCR, afttttC— 
*f © ^ 9 V - a F 1 & Of fi R 3 & M ^ PC R & o fc . 

*fflg£ LTGAPDH (glyceraldehyde-3-phosphate dehydrogenase) fen 
- K-TS-y -/ ADNAfcHtPfclCPCRlCj: »;*tl«gUfc. 

PCRjg^fe, xf^'^A^n?^ KSS&lCJ:*y;i/m5Cac»tC«L&. rcD^S 
* £ ® 1 (a) & B 2 (a) \z^? 0 
[0 0 9 9] 

^-^79 hSnfeS1K«S:-^tfat^DNA(Z>i(fl|6©^S:5tS"tSfc«) 

L.Sambrook, E.F., Tom Maniatis. , Second edition, Ed. Molecular Cloning ( 
Nolan, C, Ed.), Cold Spring Harbour, 1989) iZ^^X^PCRm^DiZM^X^ 
*f>/\J7V#4l£-i/3>*:ft-ofc 0 fcfc, KSaJSe^tt, lOkbfiDEcoRI^J 
^^^IgH703feHindIII^t^Earl7?^^LTf#^tl^l,155bpCODNA®T>T'§:MV'>fe 

(Genbank #D11468, DNA## 1993-3 148) (J. Biol. Chem. , Vol.268, p. 4651-4 
655) . (b)2fctJf0 2 (b)»c^ Q 

•T^XBMISCH12F3-2li, If-f h#-f >CDiMlC <fc *J V ^**-f y JC 
S ofB^JSr^tf^-^T^ b 3*lfcDNA#£C, * fe^DNACDjg^te * □ /\ 
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[0 10 0] 

jggftMb SHWPCRfcfr* (Nucleic Acids Res., Vol.23, p. 1087-1088, 19 
95) £?Wlfe-!J-^U>yi/3>t^h7^ NM^'J #W if - a (supres 
sion subtract hybridization (SSH)) (Proc. Natl. Acad. Sci. USA, Vol.93, 
P. 6025-6030, 1996; Anal. Biochem. , Vol.240, p. 90-97, 1996) ICtUS**^ 

o 

[0101] 

mmmmt, ^zrv^vy^yvu - -y ^ jc^s^cdna^ -f ^ u -<z>M$g 

W\ PCR-Select Subtraction Kit (CL0NTECH§8, * $ U : K1804-1) £M 

IL-4, TGF-jS&tfCMOLT? 5 f^FMMLfcV^X BjjM? D->CH12F3-2, fWf 

(Nucleic Acids Res., Vol.26, No. 4, p. 911-918, 1998) £. |SI$!tC LTpolyA + R 
NA^^Hb, 7£V>T', DNaselT'&SLTMALTV^fr*; Ltl&V^ 7 ADNA& 
|&£Lfc„ 7M>T% ^-*©polyA + RNA^S:a{C^^^&MVN^lC^oTc 
DNA$:ii|SLfco ISfaa*^ h#-f >T*#* 5^ra^fe«12^WM^bfeV?^B 
$5B& * D - y CH 1 2F3-2 h MM V & # * © cDNA & # * ^ ^ ;i/ 4 T* L/ "X" X * ~ 
cDNA (tester cDNA) HVTfS^fc. — *M<2«|iJ5fc<Z)cDNA£ K9>f A 
-cDNA (driver cDNA) fcLT/BV^ D 
[0 10 2] 

mm^mjk Xf&mMMkft v n^T;i/(c^oT, - cDNA tc K 9 >f A - cDNA 

cDNA(C, 3>hn-;i/il LTftJPSSPilHaelll-e^ftTLfe #X1747T-S^DNAS:^ 
&77-S?DNA&^;i/JfcT*m00f»JCiRiN8Lfc. 
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h^^S/3>$tlfecDNA (subtracted cDNA) SSiC^oTT-^^ # 
- (Promegaig) tfijc ? n ff U ^ >f ^ U - &ftMH L 

£|S[*aifcLT, ^^>r -f^ U -<02,ooonn — f^77l/>i/t;i/A^ 

U #4 if — 2/ 3 >^{C J: U^i"J-->^Lfe (Nucleic Acids Res., Vol.26, 
No. 4, p. 911-918, 1998; fifcjfc&jg, Vol.29, No.Suppl.17, p. 451-459, 1997) 
o fcfc, BuiHT^^-cDNA&tf K^>f 7N*-cDNAtf>#* & ##f£«f» U A >f :7 U # 

-s^dna&zw ^xstsr iiicj; y, 0x1747 7 -^DNA&-g-&?n-> 

[0103] 

Jfclf tt^ia F7>f A - cDNA -f n - ^ J: »J %> jftftfttSSR'T-;* * - cDNA ^ n - -fiZ 

BB^J&DNAS/-*x:/-tf--&Mv* , r8lfcj£Lfc. 
^^.^©^^->^c^fA^4^Tv^SDNA(7)]&^cl^'[4^i^^$:y^-^i: btM^ 

, IL-4, TGF-/8 2itfCD40LTJW»Lfe*7^^B||IIiia^n->CH12F3-2feSV%tt5fc 
JW»©lfllWlia*fj^e>5l#L/feBRNAlCjt|fLTS^ (L.Sambrook, E.F., Tom Maniat 
is., Second edition, Ed. Molecular Cloning (Nolan, C. , Ed.), Cold Spring 
Harbour, 1989) IZ J: »J y -if>^n >^&fJo fc„ ^(Z)^, 115* B 

n->CH12F3-2T*li, IL-4, TGF-/8 2fetfCD40LKI J: SJffliStC i: »J » 7 ^©31^ 
[0 10 4] 

( 1 ) ABCD-1/MDC ( 8 V U - >) 

(2) IFNy££# (2^D-» 

( 3 ) I-a (MHC class II) (!#□->) 
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( 1 ) 23C9 (3 VU-y) 
(2) 15B11 (7 ^n->) 
(3 ) 8B9 ( 1 V U-y) 
(4 ) 16A9 ( 1 ? u-y) 
[0 10 5] 

s/a n--y<ytfm%)Kftt>nfrz. t^flissnfe (j. ex P . Me 

d., Vol.188, No. 3, p. 451-463, 1998; Immunity, Vol.5, No. 4, p. 319-330, 19 
96) „ 

[0 10 6] 

^^nSe23C9(DmRNA©V^XB^IHIS^ n->CH12F3-2cfi-??©#§^ 
IL-4, TGF-/3 RX^CMOLX'^m L BUHflB* n - >CH12F3-2 #-£©*#! 

S B23C9 £ 3 - K-T -5 iH£^©#g*g©i|>&©;g,g£, (L.Sambrook, E.F., 

Tom Maniatis., Second edition, Ed. Molecular Cloning (Nolan, C. , Ed.), C 
old Spring Harbour, 1989) lC#£o T J —*?yzfU VT'J y tf{Z£ *J ffltff L>ft a 
V?*Bj«? n->CH12F3-2&, TIB© ^-ftl^©K^©#^TT*12^P^^ 

(1) IL-4, TGF-jS AIKCD40L©*. 

(2) fi B 5 S^n/s^S/ 3 F (200ng/ml) tf)2* 0 

(3) IL-4, TGF-|8;8fctfCD40LMtflCS/* n'NdfS/^ K (200ng/ml) . 

[0 10 7] 

#C^T% l&aam6ffln?«lWLfc*»lSa23C9S:3- K-TScDNAWr^r (l,020bp 
) ©Mtt*»»S:^n-^i:bTffl^, #*©^MHM^?>ge# (Nucleic 
Acids Res., Vol.26, No. 4, p. 911-918, 1998) MffilZ b L fcmRNA (# 

5¥l0/ig) ICML/T^^ (L.Sambrook, E.F., Tom Maniatis., Second edition, 
Ed. Molecular Cloning (Nolan, C. , Ed.), Cold Spring Harbour, 1989) ICJ; 
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[0 10 8] 

T*^* L tc V ? X B ij« V U - y CH12F3-2 ftjfcCDmRNAlC o V n T % |ef$| IC / - if > 

y;i/*^,^Kjt""5inRNA(Z)*{i, GAPDH (glyceraldehyde-3-phosphate de 
hydrogenase) <Z>mRNA£ jf^tC LTffiiEbfe„ GAPDH mRNAtf) :/ n yx" -Y y *f (Die. 
tbO^U-^fo, GF^-f V-WGRT^-f V-£MV\£RT-PCR{C J: *JJfiitg£*l 
fcDNA&MV^ (f&3£&fi : 566-1016, Genbank U52599) (Immunity, Vol.9, p. 
1-10, 1998) „ 

7^^lSe23C9©mRNA(Z)5§^l± % IL-4. TGF-/3 &t>*CD40L-eMfc L V X B $J 
J^^n->CH12F3-2T*#^iC^<, *$!fM©MSST'©|gJi^Si6TH^o 

[0 1 0 9 ] 

£ tSIB £ ^ b T V \ * V % TSS (D m * <£> V X ffiflfrft 7? © T^ftfS B 23C9© mRNAtf) ?§Jg 

BM (LyD9, BA/F3, 70Z/3, WEHI231) , TMMffi (EL-4, 2B4) , ^:nn 
-7lJ|g« (X63, WEHI-3) 0 m&Wffiti®R: (L929. NIH3T3) , ft&tf^Mfc (F2 
, P815, ST2) o 

Lfr Lfctf^, V^•rtL^)Migg{C^V^T : fe;*^ISe23C9©mRNA(7)|e^i»M l ^4^^ 
[0 110] 

HASAN *£&S&23C9£:3- K"T 5£«cDNA<0* n ff 

«rJBEII^MTJfc#U£5fc^gS23C9&I2- Kf^cDNAWf^r (l,020bp) fc^D 
-T/ilLTfflV*, IL-4, TGF-jB;fttrcD40LT*WiKLfcVtf*Bfflffi*n->CH12F 
3-2fr&f£Sgl,fccDNA9>f U - (Nucleic Acids Res., Vol.26, No. 4, p. 911 
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-918, 1998) V- — y>fLT, 4 -3©grj* <Z>HH£* n - > # 

lo(D^a->&, 1.2kb©*a3£S&^L, ^feloCDsKUr^—U-S/a^ 
gP^Sr^f <Z>St<fr&U# (open reading frame; ORF) Z^LT^fc. ff6 

©3o0^D->li, 2.4kb<Z)&|£S£:^U 2ofiD3KUr-7 s — l/-S/a>9JffcS: 
mLT^feo &&(D? U-y<7)5' jffl(D1.2kb(Dmft<Di&mmmZ. |&#©1.2kb© 
DNA©^S^|Hf-T*$>ofe (@B?tI##l) . 
[0 111] 

ifffa5U£M3 <Z>y -if yzfU vt-J ytfT'tfimZnfc, m&Z> 2o<7)mRNA^ 
%m (H3 fe*UfH4) tt, #'<r3'{ai^(Z)pol y Ag[J^ > a^5'{a!^(DpolyAgISfi$:^V^T 
«¥3ftfcl&ffil.2kb2fctf2.4kb©#*0)cDNA<0K^ 

o trffHT^D-yi: L/TMVNfe^ge23C9$:n- K"rScDNAWf>t (1,02 

0b P ) 23C9<O^ScDNACD847^Ml866SB©ia«lB^Jt?S><6ii:3^^ofc. 
#*©cDNA££ttS#8J©IIB$&=i K:/<Z)ie££©i&«gE#J&, n+Fy ^7 £>;i>-;i/ 
(Kozak's rule) (Nucleic Acids Res., Vol.15, No. 20, p. 8125-8148, 1987) 
iCjg-S-LTV^o St2.4kb©cDNAlCfcj:, 3' fl!I©#«S)W06»t I »C» nRNA(Z>& 

3£fc##*#^Sifc#T£S^-:7T?&&ATTTA (Blood, Vol.83, No. 11, 
p. 3182-3187, 1994) #2flU?T## LT l^fe. 
[0 112] 

^;£#Ig623C9£=l- K^ScDNACDORFtt, #^*#^24kDa£:|£££ *i£ 198 
M©T 5 J Bft**&*/SS*iT^fc (SB#I##2) „ ^-^-XfeMVNfc^ftjg 
BfcOsft^D^-tfcSS©*^, *&gB23C9©0RF©T^ y&BB#I«, AP0BEC-1 
(apol ipoprotein B mRNA editing enzyme, catalytic polypeptide-1) £34% 
<DT $ J WM— 1 [4£;£l/T^£ (Science, V01.260, No. 5115, p. 1816-1819, 19 
93; J. Biol. Chem., Vol.268, No. 28, p. 20709-20712, 1993) „ DNA-?- 
#^-*£:LT, GenBank&tfEMBL&jflJJSLfc. £ # ^- * L T tt, Swi 

ssPlot&flJML*:,, ^-^-X^li, BLASTED A (J. Mol. Bio 

1., Vol.215, No. 3, p. 403-410, 1990) ^t^FASTA^n A (Proc. Natl. Aca 



ffill^F 2001-3090584 



#^ 11-178999 



d. Sci. USA., Vol.85, No. 8, p. 2444-2448, 1988) V^To £:„ 
[0 1 13] 

^*£n®fi23C9<Z)0RF(Z)7 5 J IftfB^JMtf lCKBI#Ifc ^AP0BEC-1© T ^ 7 
WMntKDT'yJ y *y h (alignment) £ ® 5 lC;^t\ 

PROSITE (Nucleic Acids Res., Vol.11, No. 20, p. 2013-2018, 1992) 
X^-y^>fy±X^^--7^m^n^rz.^^ ^AP0BEC-l^*^lSe23C9«, 

7 7 5 U - (cytosine nucleoside/nucleotide deaminase family) IZM't&S. 

a©7^; iftiB^j* jc##s tix £ u ^ ± - nm'&(Dffi&m$Lx& * 

y /^rH'^-i/ i/'f'Vy^Y ^ — if ; E-^- — 7 (cytidine/deoxycitidine deaminas 
e motif) £^LTV^ 0 */hS/> 5? * Urt**/ K/3 * i/*-^ K ^ if 

7^ -if (RNA editing deaminase), S/^^^/t 1 ^"^^^^^ h^T^ 
•f- — if (cytidine/deoxycytidylate deaminase) , ^.tKMP/dCMP-^T ^ -f- — if \Z 
4MB 3*1* (Cell, Vol.81, No. 2, p. 187-195, 1995) . 
[0114] 

UPGMAj&fCi: RNA$jjyft-T r 7^-ifT*&£AP0BEC-l, isYi/yj-V VJri/ K 
-5=7 */ Yi/y%>7 Kf7$t-S, &afgtfc*tgB2'3C9<DS/^ 

^>^rS^-tf^-70>1g«©T9>f h (alignment) SrSfC^^tf 

(phylogenetic tree) Sr^JERLfe. JfcJRldJB V%feSE^Sfi©BB^JttTSS 

(75 £ 33 U GenBank «fc tj A# b fee 

t: hfi5f55?^ K^T ^-if : L27943 

^ Ujfj/ K^T ^-if : AA388666 
S.subtilisffijfc;* # l/^-S/ K-r7 ^ -J - — if : U18532 
E.colift^^-^T^ ^ ^~-if : X63144 
^-F^fi&APOBEC-l : U10695 
\L h ft3fcAP0BEC-l : L25877 

fi&APOBEC-l : U10695 
V?*fi5fcAP0BEC-l : U21951 
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T2/T47 7 yar 1 ^ K-rT^^-if : J05172 

Kf7^t-€: L12136 
S.cerevisies&^fc* 7 I/**- Kt7 ^-if : U10397 
[0 115] 

*t/ K-rr 3-*— K-rT ^ — if <£>U-:/y — »Jsp5RNA 

gg£ ^ r ^ -r - if © v •? v ) v - 7 t c is m t*& o £ . 

— 2f, APOBEC-lCOC^SgffllflC^^E^-Sn^ J/>fC«AyeiB« (Leucine-rich re 
gion) Mfii:ae^©*aS#M{CMMr*^>^i:#^.e>nTVNS (Proc. Natl 
. Acad. Sci. USA., Vol.91, No. 18, p. 8522-8526, 1994; J. Biol. Chem. , Vol 
.269, No. 34, p. 21725-21734, 1994) „ ^c#lSfi23C9=k, ?<D C^MUSC U A 
V^\Z%hjt~.W& (Leucine-rich region) fc^LTV^fc. * fe, 23C9©St1E« 
rp(D4 -D(DU4 #-9-df\ V^X^:t>*tl h ©AP0BEC-1© Leucine- 

rich regiontfi(C^#$tLTV\^ 0 
[0 116] 

APOBEC-lCDRNA/sflDlg^lCfcJ:, Phe66, Phe87, His61, Glu63&t>*Cys93# 

JBJt^lC'fJS^StlTV^fc (Trends Genet., Vol.12, No. 10, p. 418-424, 1996; C 
ell, Vol.81, No. 2, p. 187-195, 1995; J. Biol. Chem., Vol.270, No. 24, p. 14 
768-14775, 1995; J. Biol. Chem., Vol.270, No. 24, p. 14762-14767 , 1995) „ 

3©f^^ & 23C9g e mkmm^r ^ - ■erts-ffi & *-r s r t* *is 

o 

[0 117] 

££>{C, APOBEC-l&tfE.colifc^CD*/?-*;^^ (ECCDA) I J, -ttl 

£><Z)C5M8ffllC, fcffiH£flS8Pffi K*>f > (pseudoactive site domain) -5 
rfctfaifctlTV^tf, ^23C9g 6 AP0BEC-1 £ H«©fll?Stt'fbfflSfi K ;* >f > £ 
tLTV>fc 0 itltt, 23C9Se#, ttO^-^f7 $-*--i?gfi J: *J AP 
OBEC-l&tfECCDAJCififcT? % -5 £ t ^ L X £ . 

zm^CD^H^ej, ^7fc#lg£23C9S:, AID (activation-induced cytidine d 
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eaminase) t.^^shtz. 0 J^T^^tlg 02309$: AID il^tS. 
[0 118] 

AID-GSTi&li?ga£>ig$g 
l&gE^aSM^^n-->yOfeAID©^S:3- K-T-ScDNAfe, —ft<n-t>54 
V-AID-138 (0B#J#-5§- 3 ) &tfAID-161 (I5#J## 4 ) , — ft (D =7 -f V -AID-1 
18 <ffi#f##5) &l*AID-119 (K#[##6) , MmcTaqjtfy *^-i££ffiv^ 

pcrjc j; »; fic^o T*f *g b fc„ AiD-ii8i: AiD-ii9©ra{cii-r > h n y 

■TSfeft, AIM* y ^ ^^DNAIB^J(Cffi3(5-r-5PCR||#;&^^{C^J-rSZ.il^T* 
#£*l£PCRjg#|$:, S^iC^o TpGEX4Tl^#- (Pharmacia§g) #fC-tf-:/ 

Stlfe^AIDcDNACDttLSBB^JftCTaqjKU ;* ^-i?<£^ffi&C .&^J|## 
[0119] 

^^AID cDNA&, GST (glutathione S-transf erase) £. CDjU^-gfi 

^f^>73ifa-^77'f-f-f-^n7h^77-{- (glutathione agarose 
affinity chromatography) £M V^Sfflg L £ (J. Biol. Chem. , Vol.270, No. 2 
4, p. 14768-14775, 1995) „ 

. »«AID-GSTlR£gB©#^-*&, mMCftoT, 10%SDS-PAGE&tf £8l£&i£ 
(silver staining) lC<fc»J#«rUfc. W£M©*j^SDH5 a <b Jl&ffi L £ 

^U^^fLfe (Genomics, Vol.54, No.l, p. 89-98, 1998) „ *Tyfe-fJCffiffl 
1-§mAIDgem^«> rl5|K©||J^M^-9-^r{C*|§0^(Z)AIDSa (BB#f## : 2) 
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ifiM^^F (Proc. Natl. Acad. Sci. USA. , Vol.85, No. 15, p. 5409, 1988) 
[0 12 0] 

kwcDis^-ifyTT $i--nm&*> %km£.mmz.LTm%.vfe a. Bioi. ch 

em., Vol.270, No. 24, p. 14768-14775, 1995) „ 

t&Sa"eW»IOfe#l«|AID-GSTi»^5e (2, 4, 6, 8, 10, 20, 40, 60, 100, 20 
0, 300, 400, &t£600ng) 3.3/iCitf) [ 3 H] *r1r *r */ V * V y (24.8Ci/mmol ,D 
uPontSg) &tf250it*M5/^^>i:i:*»jC45mM©TrisS:^t?j|g«ai[ (pH7.5, ifettlO 
/til) tpT* 2 73rM4 ^r^-f >#a^-S/3>lfe. #C^T% -5=*^ S/2/^-s;> (1 
O/zg/mlT'2 1) fctf^rt-^rS/tfU Vy (10 g/mlT* 2 n 1) Srini^T^&Jh 

jK'jxf u>^>>-t;i/n-xiI^DTh^77^-yi/- h (vwRSg) &c 

&L£ 8 :/l/-h£, -ryyDfcT;i/T;i/n-;i//10%HCl (7:2 v/v) rfJT?MI»3 
i±fe 0 ^l/-hS:, £*|g (254nm) KUfcUTffijfcft U T^^fS/S/^S^&tf 

U £>*>{C#fj&f -5 A> K£;fr£|fe#)Ultima Gold I/-S/3 >?R 

if Kin*., ^^>^l/-i/3>^lt (Packard$g) T*^*bfe 0 

0 9{c^f o i<z>jjg*, aids m*, ast#w^^f ^'>fr^t 

[0121] 

AID-GSTifcl^ga (300ng) <D Vy?7 ^ igtt®, i/f-Vyr 

7 (DH&mtWV&WfflT'Sb&T N^fc Kn # U S>> (tetrahydrouridine, T 

HU; O75rM40A6M) (Calbiochem§^ USA) IC «fc § & , tafB £ W«tC O T 

EI10{C^-r o AIDS fi©>>^*> ^7 ^-If^S'lM, THU©^StC 

AID-GSTiKl-irSe (300ng) Oi/^ Vy?T ^ IffStt©, I^b- 
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Mt#jT?&51,10-o-phenanthroline ( 0 #M20mM) &t>* J ££>^?£'f£MM'l£#"e 
&31,7-o-phenanthroline ( 0 7$M20mM) # * {C £ £ PI^&IH £ , ffjfEi: mUiZ 

01 1 fC^t\ AIDSetOS/^-^V^T^^— -^?Sffitt, 20bM©1,10- 
o-phenanthrolinetCj: U *ij91%|fitF£ ^SttlMttftt'* -5 1 ,7-o-phenan 
throline^te, ^13% LfrPlW^tl&fro AID^Si*, APOBEC-1 

t isi & m # & ^ s> > 7 s r ^ -r - -t? -e & s r h £ ti £ . 

[0 12 2] 
HIi7 AIDgfitf)AU-rich RNA^SCDM 

APOBEC-1 AU-rich RNAIC^-^L (Trends Genet., Vol.12, No. 10, p 
.418-424, 1996; Cell, Vol.81, No. 2, p. 187-195, 1995; J. Biol. Chem. , Vol 
.270, No. 24, p. 14768-14775, 1995; J. Biol. Chem., Vol.270, No. 24, p. 1476 
2-14767, 1995) , £ ^ffii&H^ Sr^tf - ? h t; ffiffl4&©#:fcTT?apoB<DRNA]|iai 

[0 12 3] 

AIDgeii, APOBEC-1 fc«3tttSH»tt&^-r S i: *»lC«tBWfc S/^i/^T 
3:*— -tfMffi&^i-S AIDSacDRNAiB^fSffi&ai^SfcftK:, APOBEC 

-l<E>RNAg«T*&S AU-rich RNA (5-AU) J&tfapoB RNA^<Z>M-h"[4 Srtel* U 

^l/'J^-f-i/S^T^yt^ (gel retardation assay) AIDS 
Bte, AU-rich RNA (5-AU) {CjB^tE&^S &*^-=> fe. £ fe, in vitro apoB RNA 

[0 12 4] 

AID mMk<Dl&m'V<DHmftl6 
AID mRNA©#M^T*<7)|eJi$:, y y -r 4 > ^(C J: »; (L.Samb 
rook, E.F., Tom Maniatis., Second edition, Ed. Molecular Cloning (Nolan, 
C. , Ed.) , Cold Spring Harbour, 1989 ; • J8!HHK V?k&=5- X3*/N> K 

, ¥±*t3Str, P. 133-140, 1992^) lCt£o TfS^fc, 
LTOmRNAli. jfflBL 0, V >rttP, 

IB. ML »JH, iHW CO^^lCfi^-r-Sm^^SEIg (Nucleic Acids 
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Res., Vol.26, No. 4, p. 911-918, 1998) £ mWZ L TM'& L £polyA + RNA (#2 
fig) £MV\£ 0 polyA + RNA<Z):/D V 4 y >f<Dfeth<DzfU-Zf\$. fufHIUgMT* 
3£#L£AID (23C9) £ n - ScDNASSftf (l,020bp) fc^n - 

fflt It, GAPDH (glyceraldehyde-3-phosphate dehydrogenase) <£>m 
RNA&HfUllC IT^D yr-f y>fhtz.o GAPDH mRNACD^D y-r-f y 7 <Dt=.$>(D-7 

SrEl^fc (J&fi&fi : 566-1016, Genbank U52599) (Imunity, Vol. 9, p. 1-10, 
1998) „ 

AID mRNA&, HHSfK U >^fl|S (mesenteric lymphnode) T'^V^gi 
[0 12 5] 

^»J9 AID nRNA©#«U > AttjHiHn?©^ 

AID «RNACD#SU >/*ttilfl*8T?©$83l&, (Imunity, Vol. 9, p. 1-10, 19 

98) {C^oTRT-PCRfC <fc »J»*f b£„ 

f*f*fc LTOnRNAfcfc, ?^X(D#i'J>;tMI (;HxM (Peyer'spatc 
h) , Mmmvy/m. KflBU^fls, J&NU #$§, B«) (Z)#^fcfi^t--5HH 
(Nucleic Acids Res., Vol.26, No. 4, p. 911-918, 1998) fcEPfifclC 
bTIfc#L£polyA + RNA££t§iUc, flftSK: J: *;3S9<E^BP3RlC J: »J cDNASrfSfJg Lfe 
. #£*l£cDNA££|MfC, PCRtCJ: *JAID cDNA&tFGAPDH cDNA 4#ipM b £ 0 AID c 
DNA©PCR{C J£, frfj£<Z) — *t©y^>f V-AID-138 (fBWM 3 ) AID-161 (|B 
4) , -*ftf)^>fV-AID-118 (SB?!f#^5) AtfAID-119 (IB?!J## 6 
) , MtflCTaqjK U *v-i£ Sr^fe. AID-118i:AID-119©ratCtt>f > h □ 
#^Ef AIDtfV ^ y ^DNABB^JlCfi3(5 , rSPCRMife«:§StC^ari-r«s i £ 

jglfc&B l 3 icj^-t, 

AID cDNAli, l»jaJK^©^TOU >^ttffiil«T?«lffi3*lfe. U >A@5^ 
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[0 12 6] 

MMMl 0 jfrftfcV^BjjM? n->CH12F3-2T?(Z>AID mRNA©^^^|g^ 

IL-4, TGF- 0 ,&^CD40L-e 0 7!fM60W!SiMWl ItTO^B j&0Jfl& ? n - >CH12F3- 
2t£T*tf)AID mRNAtf)ijSB£fi*J#g3!&, S?£ (L.Sambrook, E.F., Tom Maniatis., Se 
cond edition, Ed. Molecular Cloning (Nolan, C. , Ed.), Cold Spring Harbou 

r, 1989) iZ'fc-DX ; -■vyT'uyrj >tnz.£VM%rist~ a 

WABmt&9 n->CH12F3-2£, IL-4, TGF-0 RZfCMOL<D&&TT*&m& 
50 (0, 3, 5, 12, 24, 36, 48* fctt60l$ra) *g#U£ = 

&V*-C, BtffBH»jT^#LfcAID (23C9) K1-£cDNAWrtf (l,020bp) 

MfJffiSIisttSr^'a-:/*: LTfflV\ #*©i&il?M>*e>SE* (Nucleic Acids 
Res., Vol.26, No. 4, p. 911-918, 1998) ti RPKftlC L XM'M b fcmRNA (#S¥lO/ig 
) (L.Sambrook, E.F., Tom Maniatis., Second edition, Ed. Mol 

ecular Cloning (Nolan, C. , Ed.), Cold Spring Harbour, 1989) iz£*) S— if 

[0 12 7] 

^Vft^^ifrf <g>mRNA(Z)i&, GAPDH (glyceraldehyde-3-phosphate de 
hydrogenase) 0>«RNAS:*B«fC UTffiiE L f:. GAPDH mRNA(£>:/D VT" 4 y if (Die. 
SbcD^n-^li, GF^-f V-&tKR^-f V-£MV^RT-PCRC J: UifCI^tl 
£DNA&fflV>£ (J&S&g : 566-1016, Genbank U52599) (Immunity, Vol.9, p. 
1-10, 1998) 0 

mmzm 1 4 }c;m-ro 
ffltf&^m&izte&&^*sffi&mmT*2bz>tf. v^hn^y (±m ©watte <t 

M »J , 48B£|Slffc # & tc «4> -tSifctfasSJxfc. 

[0128] 

MM&ll 1 , 7'?^Blliai' n->CH12F3-2T*<Z)AID mRNA(Z)#g3S^^<Z)-9->f h# 
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ft 

T^^Bj|ffll!a^a->CH12F3-2tfe©AID mRNAtf) #gJIii#C7> if -f h iJ ^ >#M 
ft?:, S££ (L.Sambrook, E.F., Tom Maniatis., Second edition, Ed. Molecul 
ar Cloning (Nolan, C. , Ed.), Cold Spring Harbour, 1989) [Cf ot;- *?y 

•y"?*BM? n->CH12F3-2£, #II*^fct©iJ->f h * >f > (IL-4, TG 
F-jS&tfCMOLfr&jHtftlS 1 JS*±) C0#fiTT*12^^# L 

#CV^, f&IB^JSWTfEtf&LfcAID (23C9) & 3- K*T ScDNAWtf (l,020bp) 
©«[ltffi*i«^S:^n-^i:LTfflV\ CDJg*g¥2>M^# (Nucleic Acids 
Res., Vol.26, No. 4, p. 911-918, 1998) £ RlttlC b T^*?# b fcmRNA (#^10^ g 
) lC;itf UT S££ (L.Sambrook, E.F., Tom Maniatis., Second edition, Ed. Mol 
ecular Cloning (Nolan, C. , Ed.), Cold Spring Harbour, 1989) (Ci;*;^— if 

y-fu yy^ft-ofc,, 

[0 12 9] 

^;i/ < S^^ci&-r<5mRNA©*li, GAPDH (glyceraldehyde-3-phosphate de 
hydrogenase) C7)mRNA$:fg|glC LtHiElfe. GAPDH mRNACD ~?U y^r-f y ?f (Die. 
tb(Dzfn-7lt. GF^5^V-&l>*GR^-f "T-^fflV^RT-PCRfCj; »Jifi|B3;fl 
fcDNAfcMV^ (&|g$:fi : 566-1016, Genbank U52599) (Immunity, Vol.9, p. 
1-10, 1998) o 

Md-mMk<D$&mmmi$, v^tifriss©*©-*-/ h#-f >' , ■ete/J^£&%C7)T* 
&o£: 0 — ±S3±SB3«j(g©-fr>f h*>f V&W^Ftcmv^felg-^fCtt, AID-mR 
NA© ft* CD # Jt, <=> *l £ „ 

f&SBISifeM 3 Tf^Ufc AID ■RNA©»^»#W:fiB^JfclEMT?&S 

^D^\^r>>^ KtCJ: »JIE§3*1<5 AID mRNACDfgJgif 3&{Cte, SfiCDfr 

^■^•^ (de novo synthesis) ?>*l<5>o 
[0 13 0] 

|£6&#|1 2 JW*JCJ:«WI«BifflJ»-e<Z>AID mRNA£>2ggi§§# 
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balb/cv^x (67bm2mm, m^mmun (slo ss) ij^^m^-ormm 

, 3-;i/«fg^BB3a^tSJc«k»;i»*bfc. &tt»Ji¥lllBffll6&, ift$B (Nucl 
eic Acids Res., Vol.26, No. 4, p. 911-918, 1998) t. MWZ LT#lifi»^fc 
-&0>$!JM>fC (IL-4, TGF-0, CD40L&tRPS (lipopolysaccharide) fr&Jgtfft 
5 1#±) ©##T*e4 Hlffli&ill/fc. fcfc, LPS&, Salmonella typhosafijjfc 
©LPS (50/tig/ml, Sigmajg) £JSVn£: 0 
[0131] 

#C^T?, tufHH5feMT*^#LfeAID (23C9) & n - £cDNA$T# (l,020bp) 
©MttSHft^yn-y^ltM^, #*©*g#S¥fr£>i&# (Nucleic Acids 
Res., Vol.26, No. 4, p. 911-918, 1998) £ M&IZ b b £mRNA (##15 /ig 

) tCMbTS^ (L.Sambrook, E.F., Tom Maniatis., Second edition, Ed. Mol 
ecular Cloning (Nolan, C, Ed.), Cold Spring Harbour, 1989) IZ J: V J — if 

y-fu v'tj y y^ft-Dtc* 

-SOK^C&S&t" -5mRNA(Z)itt, GAPDH (glyceraldehyde-3-phosphate de 
hydrogenase) ©mRNA^tt>*28S ribosomal RNA&JgSlC LTffirlELfeo GAPDH mRNA 

ffl^n-vf-f y?(Dt=.®><Dzru--7te. gf:/5^ v-&tfGRy^-f 

RT-PCR{C<fc lJifi|ig£*lfcDNA£JgV'*£: (i&g&S : 566-1016, Genbank U52599) 
(Immunity, Vol. 9, p. 1-10, 1998) . 
1 6 iZmiTa 

EfV^XffiBlllgT'ii, LPStf)^, LPS+IL-4, , £ 1c. &LPS+TGF- /3 &C «fc <5 
JfflSfclCfcyAID mRNA©^JHJf3S^M^tlfc 0 
[0 13 2] 

HJfeMl3 AID mRNAtf)in vivoT: (D$&%LM*g> 

#*UW$ftlCj:£AID mRNA© in vitroT»®»3S^#««, in vivoTffcjgi 

BALB/cvtfX (673rMl2i!S&, 5 EE. SLCSK) ^$S*jfit« (SRBC ; sheep 

red blood cell) (1X10 8 {@, Cosmo Bio. Jg) ^KlSW^tSiilCi 'J A 
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iflg (clonal expansion) Jfr.TXWtf* ^\J>f&$t (germinal center formation) j^^B^f 
[0133] 

(oh) , afetftc^ffiife (2, 5%.m3nm (D&*izwv&Lr=.mm ( 
*^ l mmmmfr e> po i yA + RNA & as» l £ . 

S£polyA + RNA (#2/tg) Mfa^JfeM t EfliJC IT, AID (23C9) fcn-K 
fScDNAWitf (l,020bp) <Z)j6fcfti£*3»# & - :/£ L TM J :/n 

GAPDHtf) mRNA £ JIS fC L T IflE L £: □ 

is^&sr 1 7 tc^-r= 

AID mRNA©$838l±, SRBC©j&j&ltrj (0 0) KI^TteSffi* Lfr&fflS tlfcfr 
[0134] 

£<d{C, SRBCTAffi34XfcV^^j»I»WJte©rt©^©j(tBJSaTfAID mRNA(D#§3g 
ff^jgZloTV^CD^S:, (Imunity, Vol.9, p. 1-10, 1998) JC^oTRT 

-PCR&ffiVNT«?Hf l>tc 0 

S&KJ: »J*JfilJ$«:BfcV^fcffc, (Eur. J. Immunol., Vol.3, No. 10, 

P. 645-649, 1973) h |Wf$t&C Itt-f O >$SS$t (fOftMSgD £MV^T«£ 
^T«fig|C^ljfe a TlMBCfi, CD3(^ffi«^90%J^_t#^tlT^U. * 
fcB220»tt«BllStt20%JKTT?*»-3fe, #C^T% mCD19m##^£i££ V^*^- 
^«y^tf-X (Miltenyi Biotec.gg) fcEV^MACSSSJCfc »K T«^®CD^ 

(Bjfflfls©^) jtferjftcBjBiiia^iiKoaii&fTofe. cDi9R&'f£«iirjm » v> feda-iaf 

tC^£;ft£B220|^<|4Bmte5%^TT'&o£o CD19|^<f£«£aiSL£ 

^•WtC^**l*B220»ttB<|IIliS«60%J^±1?*ofeo 
[0 13 5] 
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W3R£J:»JcDNA&SMKLfc. ft S>*lfccDNA£»3!lC, PCRlCfcUAID cDNA& GAP 
DH cDNA&ifi|gbfc. AID cDNA<Z)PCRlC {£, f&i&tf) — *f(Z):7^>f V-AID-138 (12 
#[«3) &tfAID-161(BB#J#-iM) , -M^^^-r V-AID-118 (IB#J## 5 
) 3fctfAID-119 (BB#l#-£6) , MtHcTaqtfU * v-i££fflV^ 0 
1 8 iC^-To 

iOjgJH, CD19»ffiB|HJte^H&tf*Tj(!BjBa^liiiJCfe^T, AID cDNACDJ&fgtf 
Jie>ft&o BP*>, SRBClCiS^JCj: »J3S3»S*lSAID ■RNA(Z>$83H£3fttt, 

[0 13 6] 

HJ&M 1 4 AID mRNA<D3§3l<Z) U ^^ttlS'SftCfeW*^ 

mmmmm<nu^^. »»jc^w*aid iirna©^©**®©*^ 

SRBCtCfc^^^^^JKtf 1 ^ (germinal center; GC) ©7§Mfc<B|JB*&i:«&^SJt 0 
TV%£^ Htfftfr^>t=. a *«Jtt^tt, U >A°ft#IWe(DAID mRNA©5§5H(Z)iE5i^ 
M^E&in situ hybridization^ £/g V^fllflT b £:„ 

AIDgSSrn- K^£cDNA;tf^:7? n-r:;>^£;ftTV^pGEX4Tl^;7#- (ftf 
IHUM) EcoRiatKXhoIt?^bLT^J»;ajLfcAID cDNA^:, ^^^.^KpBl 
uescriptSK(+) (Stratagene^) U - — > ^* b #CV^T?, 

^ KS:EcoRI4fettXhoIT?^bLT#fc»3Kffc^ , 9^5 KDNA&#MfcU 2? J* 
V>f—y (digoxigenin) }gf$rUTP (Boehr inger-Mannheim§g) GD#&Tlr, T3 R 
NAtffU &T7 RNAjKU &MV^TRNA/\|g^U 

[0 13 7] 

^□-^i;fcte1z>XAID;/a-^£#|]*T/W:/y #>f if- 2/ 3 > fe 0 
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^ (light transmission microscope) VATffo fe 0 
[0 13 8] 

*ttJKJCfeW*in situ hybridization^^* i; zK^n-^ (riboprobe) 
CO&ffite, S6«i: |^a»C LTffofe (J. Comp. Neurol., Vol.333, No. 3, p. 398 
-416, 1993) 0 

#ffl»-WJr FITCSrig^S-ttfePNA (Vector^) U 

M^&Sl 9fttfH2 CUC^-To 

5Hg) mmvmMmnwKiz&^Tmmvmmtemm^yy+K (focai si gn 

als) #TOg$*lfe# (S19(E)atf02O(E)) , SRBCJC J: »; &|g«:i6U-C V* 

^^^T'?xfi*©Mm^Tii, J/^;i/*««tfjS*i*;^ofe (Hi 9(b) 

jktfM 2 o (b)) . £©*§5u±* wnmMMT*m*>t\t=.; — v>-?wyn 

©M^H (017) £-£fcLTV>£ 0 FITC«S»PNAtCj:S|fe^JCj:y, SRBC&jgv 
tf* (Mt5 0g) (01 9 (F)&tJ*E!2 0 (F)) , afetfic 

IEf/Ux;vf (02 0(1)) (Dn^H^izm^ *i fee 
KMfflJBWJilCfcttSAID mRNA©^^, E^OJC— St 1/ t^S LT V> -5 £ ffi 

, Hixt;^ >r x <d ^ ti ©ffl w n ic & v a x % a «y * 9 ^ > f t u t © 

3©^^e>, AID mRNA©»3BS83ltt, jfiMlC J: SJfflSfctC J: U fg-ffi ft $ tlfcE 
[0139] 
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;**-fy^MI*-> ftifflll&jS&M (somatic hypermutation) ^^77^- 5^ 
— V^n I/- 3 > (affinity maturation) ©J: 5 ^ffiEtf^frB (germinal 
center B cells) T?£Br £RNA$I^^(Z>iji* (DMfc^&ffi (genetic editing) fC 

##i»©AID£fi©«tB*£W:, BjfM<Z>mM#Mlft&iS'f£ft. Z ^7*7.4 
[0 14 0] 

So 

[0141] 

So 
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$e>&c *ftm<Dmfc^ ( d n a) , zyrtt, x.z$mmz. ^mmzy^ 
v mm) nmK^m ob^) tsm rna&£) &$v^*#3&hb(z> 

[0 14 2] 

SEQUENCE LISTING 

<110> Japan Tobacco, Inc. 

<120> Novel Cytidine Deaminase 

<130> J1-101DP1 

<140> 
<141> 

<150> JP11-087192 

<151> 1999-3-29 

<160> 6 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 2440 
<212> DNA 
<213> Mouse 
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<220> 

<221> CDS 

<222> (93).. (689) 

<220> 

<221> 5' UTR 
<222> (1)..(92) 

<220> 

<221> 3' UTR 

<222> (690) .. (2440) 

<400> 1 

ggcacgagca gcactgaagc agccttgctt gaagcaagct tcctttggcc taagactttg 60 

agggagtcaa gaaagtcacg ctggagaccg at atg gac age ctt ctg atg aag 113 

Met Asp Ser Leu Leu Met Lys 
1 5 

caa aag aag ttt ctt tac cat ttc aaa aat gtc cgc tgg gec aag gga 161 

Gin Lys Lys Phe Leu Tyr His Phe Lys Asn Val Arg Trp Ala Lys Gly 
10 15 20 

egg cat gag acc tac etc tgc tac gtg gtg aag agg aga gat agt gee 209 
Arg His Glu Thr Tyr Leu Cys Tyr Val Val Lys Arg Arg Asp Ser Ala 

25 30 35 

acc tec tgc tea ctg gac ttc ggc cac ctt cgc aac aag tct ggc tgc 257 
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Thr Ser Cys Ser Leu Asp Phe Gly His Leu Arg Asn Lys Ser Gly Cys 
40 45 50 55 

cac gtg gaa ttg ttg ttc eta cgc tac ate tea gac tgg gac ctg gac 305 
His Val Glu Leu Leu Phe Leu Arg Tyr He Ser Asp Trp Asp Leu Asp 
60 65 70 

ccg ggc egg tgt tac cgc gtc acc tgg ttc ace tec tgg age ccg tgc 353 
Pro Gly Arg Cys Tyr Arg Val Thr Trp Phe Thr Ser Trp Ser Pro Cys 
75 80 85 

tat gac tgt gee egg cac gtg get gag ttt ctg aga tgg aac cct aac 401 
Tyr Asp Cys Ala Arg His Val Ala Glu Phe Leu Arg Trp Asn Pro Asn 

90 95 100 

etc age ctg agg att ttc acc gcg cgc etc tac ttc tgt gaa gac cgc 449 
Leu Ser Leu Arg He Phe Thr Ala Arg Leu Tyr Phe Cys Glu Asp Arg 

105 110 115 

aag get gag cct gag ggg ctg egg aga ctg cac cgc get ggg gtc cag 497 
Lys Ala Glu Pro Glu Gly Leu Arg Arg Leu His Arg Ala Gly Val Gin 
120 125 130 135 

ate ggg ate atg acc ttc aaa gac tat ttt tac tgc tgg aat aca ttt 545 
He Gly He Met Thr Phe Lys Asp Tyr Phe Tyr Cys Trp Asn Thr Phe 

140 145 150 

gta gaa aat cgt gaa aga act ttc aaa gee tgg gaa ggg eta cat gaa 593 
Val Glu Asn Arg Glu Arg Thr Phe Lys Ala Trp Glu Gly Leu His Glu 
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155 160 

aat tct gtc egg eta ace aga caa ctt egg cgc 
Asn Ser Val Arg Leu Thr Arg Gin Leu Arg Arg 

170 175 

tac gaa gtc gat gac ttg cga gat gca ttt cgt 
Tyr Glu Val Asp Asp Leu Arg Asp Ala Phe Arg 
185 190 

aagcaacctc ctggaatgtc acacgtgatg aaatttctct 

caacccttca actacatgtt tttcttctta agtactcact 

ttatatgact ttttaaaaaa tacttgagct gcacaggacc 

gagcttgetg tgeaacateg ccatctactg gggaacagca 

gtgaatgatg ctcttttttt tcaacagcat ggaaaagcat 

tgttacaccc accctgtgtt ccttgattca tttgaattct 

tcttctattc tttccctcta aggctcactt tcaggggtcc 

gctgtcctac agtctctgtc tgagcaatca caagccattc 

aggcacatgc tgtatgtttt cactgtccgt cgtgtttttc 

ttggggtggg atttgaagaa tgeacgateg cctctgggtg 

6 2 



8 9 9 9 

165 

ate ctt ttg ccc ttg 641 
He Leu Leu Pro Leu 
180 

atg ttg gga ttt tga 689 
Met Leu Gly Phe 

195 

gaagagactg gatagaaaaa 749 

tttataagtg tagggggaaa 809 

gecagagcaa tgatgtaact 869 

taacttccag actttgggtc 929 

atggagacga ccacacagtt 989 

caggggtatc agtgacggat 1049 

ttttctgaca aggtcaeggg 1109 

tctcaaaaac attaatactc 1169 

acatttgtat gtgaaagggc 1229 

atttcaataa aggatcttaa 1289 
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aatgcagatg aggactacga agaaatcact ctgaaaatga gttcacgcct caagaagcaa 1349 



atcccctgga aacacagact ctttttcatt tttaatgtca ttagtttact cacagtctta 1409 



tcaagaagaa gagttcaagg gttcaaccca attttcagat cgcgtccctt aaacatcagt 1469 



aattctgtta aagggatcaa acatccttat ttcttaacta actggtgcct tgctgtagag 1529 



aaaggagcaa agcgcccaga tccaaagtat atagttatca tagccaggaa ccgctactcg 1589 



ttttccatta caaatggcaa attcttcccc gggctctcct catagtgcct gagacggacc 1649 



acggaggtga tgaacctccg gattctctgg cccaacacgg tggaagctct gcaagggcgc 1709 



agagacagaa tgcggcagaa attgcccccg agtcccaact ctcctttcct tgcgaccttg 1769 



ggaacaagac ttaaaggagc ctgtgactta gaaacttcta gtaatgggta cctgggagtc 1829 



gtttgagtat ggggcagtga tttattctct gtgatggatg ccaacacggt taaacagaat 1889 



ttttagtttt tatatgtgtg tgatgctgct cccccaaatt gttaactgtg taagagggtg 1949 



gcaaaatagg gaaagtggca ttcacctata gttccagcat tcaggaagct gaggcaggag 2009 



gattgtaaat ttgaggccag tctgagctgt aaggtgagac cctatttcaa acaacacagc 2069 



cagaattggg ttctggtaaa tcatacttaa caagggaaaa atgcaagacg caagaccgtg 2129 
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gcaaggaaat gacgctttgc ccaacgaaat gtaggaaacc aacatagact cccagtttgt 2189 
ccctctttat gtctggtctc cctaacaacg atctttgcta atgagaaaaa tattagaaaa 2249 
aaatatccct gtgcaattat cacccagtcg ccattataat gcaattaaaa ggcccacaag 2309 
aaatcctgta tacacgaccg ttatttattg tatgtaagtt gctgaggaag aggagaaaaa 2369 
aataaagatc atccattcct tcctgcaaaa aaaaaaaaaa aaanaaaaaa aaaaaaaaaa 2429 
aaaaaaaaaa a 2440 

<210> 2 
<211> 198 
<212> PRT 
<213> Mouse 

<400> 2 

Met Asp Ser Leu Leu Met Lys Gin Lys Lys Phe Leu Tyr His Phe Lys 
15 10 15 

Asn .Val Arg Trp Ala Lys Gly Arg His Glu Thr Tyr Leu Cys Tyr Val 

20 25 30 

Val Lys Arg Arg Asp Ser Ala Thr Ser Cys Ser Leu Asp Phe Gly His 

35 40 45 

Leu Arg Asn Lys Ser Gly Cys His Val Glu Leu Leu Phe Leu Arg Tyr 
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50 55 60 

He Ser Asp Trp Asp Leu Asp Pro Gly Arg Cys Tyr Arg Val Thr Trp 

65 70 75 80 

Phe Thr Ser Trp Ser Pro Cys Tyr Asp Cys Ala Arg His Val Ala Glu 
85 90 95 

Phe Leu Arg Trp Asn Pro Asn Leu Ser Leu Arg He Phe Thr Ala Arg 

100 105 110 

Leu Tyr Phe Cys Glu Asp Arg Lys Ala Glu Pro Glu Gly Leu Arg Arg 

115 120 125 

Leu His Arg Ala Gly Val Gin He Gly He Met Thr Phe Lys Asp Tyr 

130 135 140 

Phe Tyr Cys Trp Asn Thr Phe Val Glu Asn Arg Glu Arg Thr Phe Lys 

145 150 155 160 

Ala Trp Glu Gly Leu His Glu Asn Ser Val Arg Leu Thr Arg Gin Leu 
165 170 175 

Arg Arg He Leu Leu Pro Leu Tyr Glu Val Asp Asp Leu Arg Asp Ala 

180 185 190 

Phe Arg Met Leu Gly Phe 

195 
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<210> 3 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificial ly 
synthesized primer sequence, AID138 

<220> 

<221> primer_bind 
<222> (1)..(30) 

<400> 3 

ggaattcgcc atggacagcc ttctgatgaa 30 

<210> 4 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificial ly 
synthesized primer sequence, AID161 

<220> 

<221> primer_bind 
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<222> (1)..(30) 
<400> 4 

gccgctcgag tcaaaatccc aacatacgaa 30 

<210> 5 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icial ly 
synthesized primer sequence, AID118 

<220> 

<221> primer_bind 
<222> (1)..(25) 

<400> 5 

ggctgaggtt agggttccat ctcag 25 

<210> 6 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Artificial ly 
synthesized primer sequence, AID119 

<400> 6 

gagggagtca agaaagtcac gctgg 25 
[0143] 

m?m-% : 3 

te©tiH8 : AXBB#|Jcov*Ta>gB* : AXWlC^Lfe^9>f *T-IE#IAID138 

o 

@H^J#-^ : 4 

mwmm. : AXfB#JtCov*T0>SB« : AX^JiC-a-^bfe^^-r *7-ffi#IAID161 

o 

IB#J« : 5 

m&mm •. axk^uc^tcdihe Axwtc^jSLfc^^-BB^jAiDiis 

o 

@E3«# : 6 

flB©tiMI : AXffl#JlC 0^X0)838 : AX^C^J&L£:/^-f ^-SB#IAID119 

o 

[0144] 

^#T'^#lfc7^XBlJ|^ n->CH12F3-2tCfeWS^^XX>f y ^ 
#0 (a) ^S^T'^LfeV^T.BM^ D->CH12F3-2S*©DNA 

LfcPCRjcj: vmmisf-?^**^ vTMm%.lzft\,\)i,-y°7y hZti 
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m= 

U-^l&tf l/->6tt, 7-*-DNA0t^M15:^t o l/->2& 
, IL-4, CD40L, lGF(3%.T$is? V\*r>y* Km^ft & V^f^TT'Jgft L 

$r^-To l/->4&, IL-4, CD40L^^TGF/3O#ftTT^*LfeM<7)DNA$:^ 
^£ L£PCRjg#©«JlC&ifr^«l£^-fo l/->5tt, , IL-4, CD40L, TGF0 

#0 (b) ^S^T'^LfcV^^BMIS^ n->CH12F3-2ft5fc<Z)DNA 

£ S algjrjfc^frDN A<Z)-9-if>/W:/y £V if- */ 3 >IC <fc 3$glH£^-r EL 
1/->1&, IL-4, CD40L, TGF/3 ^fc.tFi' # O 'X^f ^ KCDV^Ttl^^^ & 

IL-4, CD40LXtfTGF/8©#^TT?«§lbfejmjia<Z)DNA&»Mi:L/fePCRM«JtC 
ftSA^ ^"U £Vif— >3 >COM^&m-tc L/->4li, , IL-4, CD40L, TGF 

[02] 

#a^T^#LfeV^^BM^ a->CH12F3-2lCfc#£?^*X>f 
;&«xJc#vvi/->''y han* S aSE?'J£-^tfDN A©4i*(5«]B«:^t Bio 

#0 (a) «, ^m^#T*^bfcV^^BM^ D->CH12F3-2fi*©DNA 
§ S aiB^JSr-^tfDN ACX^^^A^DT^ KlfefeJC £ S«5C*!MKJIB&a%'r 

, IL-4, CD40L, TGF/3^Uf^>^ □^^rS/^ K<DV^'rtl : fo-g•t^V^^;^^TT*^«L 
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$r^"To U->4&, IL-4, CD40L^Lt>*TGFi8 (7)#ftTT*^*L^«©DNA$:i| 
M£ OfcPCRjg%©«&»»rtKffi&aK , r. l/->5ti, , IL-4, CD40L, TGF/3& 

#H (b) #a^#-e«*Lfe*7^^BjWlia^n->CH12F3-2a3(S©DNA 
Sr^Mil bfePCRtC «fc Uifipgbfe^^X^-f ^^i|gilx.lC#^;i/-^T^ 
* S affl^J&^tfDN ACDiHf >/W:7y #>f 3 >ic <fc£jj£^£^t- EL 

U->1&, IL-4, CD40L, TGF0&tf^*D'\*$/^ KOn^-ftl*)***;^* 

A&iS#M£: LfcPCRjg#ffC*fi*-3/W?'y #>f -g-S/a a***. 3 

t±, IL-4, CD40L^t^TGF)3©#^TT*^#Lfcma)DNA§:^MilbfePCRMlC 
^ftSA-fy; #Vl?-S/3 XE^^^^o l/->4tt, , IL-4, CD40L, TGF 

CH3] 

#«&#T?##Ufc'7#*.B*Hj|&* n->CH12F3-2fi3fe<Z)"RNAJC*| i 'r-&, Jfc 
l#te«»b&23C9 (AID)SeSrn- K-TScDNAWrtf £:7n -^^ It y -if y~7 

U— > 1 li, IL-4, CD40L, TGF/3&IJ^>? D^S/i= K<^^*l*>^£&V^ 
^TTmSb^M^mRNAlC^f-r^^D^^-f > ^©ISS&aVf . U->2&, 
S/^n'S^rS/S K©*©#^ETT«#L/fe«IJia(3DmRNAtC^ > rs^a vr--f >^<3D 
^JH£7*t\ U— > 3 li, IL-4, CD4OL&OTGF0 CD##TT*^#L£M<DmRNA 
JC*f-^-*^n ^^(DilSSSr^-r. l/->4li, , IL-4, CD40L, TGF£&tf 

S/^a's*^* K©##TT*ig*L£m©mRNAJc#1-£:/ny5 L >f >^<DM^ 

[04] 
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&m$lftVm^ L>f=.~? f 77» B jRHflB* n - >CH12 F 3-2|iJ5fc(Z)mRNA{C*f"t 3, Sfc 

tif'f£®I$b£23C9 (AID)g£i£=i- K-TScDNAErtf £ :/n - LX J -if >:/ 
IL-4, CD40L, TGF0 2fctf^*n'S*^ KcDV^ftfc^ifcV^ 

ig^&^t. l/->3&, IL-4, CD40L > &D f TGF/3 ©#^ET"e^#bfe$ffl^(Z)mRNA 
tCttS^D^r-f y^(Dm^^m-to b->4&, , IL-4, CD40L, TGFjS&tf 
i/^ n/\^r>>^ K©#^ETT*^*L^$ffl^©niRNAlC^"r-5^D *;f-f >^tf>MJH 

[85] 

v^^AlDSai:v^^APOBEC-l(D#^cDr ^ / BftBB#l<z>fflHtt fc^-TEIo 
MV^E3:& (closed box) fife 7 ^ y Bfttt* Ef^GDT ^ ^ft**— SfcLT 

£Zl££^-r o £f&£tf>E!3^ (open box) -eH*4xfc<K«tt, S/^^>7 r 7^^ 
-1f^-7£^-r o 7X#UX* (*) &tf&EP##2*i£:7^ ;ttt, =yv 

me] 

mi] 

?)im^MRz*mm&mz j: & a^*#«f ic & w s aid-gst»^s a 

D-GST»£g a <Z>«£C»fifrttJIB 
[0 8] 

mAIDga^y^- F^^fflV^^XX^^^nyr^ >^{Cj:SAID-GST(^-a- 



7 1 
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l/->2tt, »»(AID-GSTiBi^ga<Z)«»acS&^ffliS:^"r. 

mio] 

g e © */ ^ s; > 7 s r \ -r - if tstt © Radars & ^ -r sr. 

[Hi 1 3 

&$&3f NSJ*C*<&l,10-o-phenanthrolineJttje-e©^;?S^bMf£#T?&<Sl 
, 7-o-phenanthr o 1 ine©£- * (C «fc 5 AIDg £ CD */ ^ > ^ 7 ^ ± - if <D MW^J 

[012] 

y -if y-fu ytfmz. <fc y^*f bfcv^>^©#aj|HiBR"e©AiD©BRNA<z) 

[013] 

RT-PCRtC J; y##rLfcV?*<Z>#«y >^ffiffi|Ktf©AID<Z)«RNA©»^JBS: 
[014] 

-if vr-f >**&ICJ; »J^«f LfetStt-fbT^^BjWfla^ 0->CH12F 

3-2T?©AID(D«RNA©j|£B£ftJk|8^ftJS&^"r0. 

[Hi 5] 

L & V i> * B ffljft V U - >CH12 F 3-2T?<Z)AID<£mRNA(Z)3§3EiMK®i fc^i" 0. 

[mi 63 

j - if > ^ n v r- -r > ^&fc <fc y b r=.n * m&&-e<Dmmmwvmffl. v r=. 

V? * jftiK B «T* <D AIDCDmRNACD^JB^ffii & BT. 
[Ell 73 
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CHI 8] 

RT-PCRIC «fc U L fc&BftLHreftm LfeT ^ X<7)Pfliffi5R(D#SMSaT*©AI 
DCD«RMA©»^JStS:^'tBI- 
[019] 

in situ hybridization^ J: U LfciE#V'?*&tf^*Nil#T?&abfc , 7 

#0B&tfEte, T>^iz>;*AIDy''n-:/&MV^/W ^"U #V i£—> 
3>T*tf)AID mRNAOlgJMCDM^E^^t-o #g|C2fctfFt±, FITC«g»PNAJC J: SSSfi 

©l»IIIIJlfl*RS:Mv^fe|*|>T»©*g*S:^i-. #0D, E&OTO, #^ 
CH2 o] 

in situ hybridizationtcj: y^tf UfeiE^^^aUf^^Jfa^-e^ffiLfeT 
IC fi3fe-T S PWM&tf A-f X^/«JfiJH|©#^ If ©AID mRNA(D#&Jg<Z) 

-i/3>T*tf)AID mRNA©|g^©M^§:^t-o #0C, F&tflte, FITC^UgPNAfC £ 
tCf^»Lfc/1>fx^S (payer's patch) MMJ# £«V>£i^T*©^£*tir- 

o 
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[06] 
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[0 7] 
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[0 8] 
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[HI 1] 




<H > 1 ■ i 

0 10 20 

o-phenanthroline (mM) 



[EH 2] 



A I D 
GAPDH 
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[HIl 3] 




[Ell 4] 
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mm] 

^■JffiSia., fofflMM^gi (somatic hypermutation) M77-f-r-f-7f a 
U — i/my (affinity maturation) (D J: o ^K^'O^tS (germinal center fun 
ction) KmrnfrMfc^-mffi (genetic editing) lCfcV^mgfcfi!a!l&JH^«r8i 

IgM^?>IgA/\©^^^.^^ y^jfiSliLS:jer , tVj7^Bj||Ilfidr n - >CH12F3-2JC 

ICfcy, RNA«m»*<Z)l o-efcSAPOBEC-li:*3gW«:g55itf£S:^0, APOBEC-1 
fcWIIft© 2/^ S^>-rT ^ ^ — -£$Sf!fe £^t~£AID (Activation-Induced cytidine 
Deaminase) LfeffiM* K't&aMS^&KffiLfc. 



1 
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#fFffiJ§£©## #fFJSl il 7 8 9 9 9# 

59900606031 

fflMflr ^Siai A« 7 2 7 7 

f^JEfc 0 ¥fft 11¥ 9^160 
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ffi i A 



»JBU#-£ [000004569] 

1. 3EJ55U!B 1 9 9 5^ 5H16H 

casuals] ftm^jg 

& ffi 3R]fCiJ?SK^ywnTB2#i^ 
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m m a m m m m 



[396023812] 



1 . ^5€¥J5 H 1998^ 1^220 

& m &mm&wfti£i&&&ikizm*r 19-4 
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